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Development of New Domestic Microprocessor 
Recommended 


957A0696A Moscow NAUKA I BIZNES in Russian, 
4-6 Apr 95 pp 1,7 


[Interview with Boris Artashesovich Babayan, director 
of Moscow SPARK- Technology Center; place, date, 
and interviewer noi given) 


[FBIS Translated Text} 


‘We Can Start Working on a Domestic 
Microprocessor’ 


Coming from the director of the Moscow SPARK- 
Technology Center and known Russian scientist, this 
pronouncement is particularly significant. 


Q. Boris Artashesovich, how is the work in your center 
coming along lately? 


A. We are working intensely so that our unique chip 
gets carried through. The logic part of the job is largely 
done. 


A very important event for us was the presentation of 
the UNIX emulator on a SPRING microkernel by Sun 
Microsystems. This is what one of our teams has been 
working on and we are satisfied with the results. 


Development work continues in the area of CAPR 
[Computer-Aided Design System] for the electronic 
industry. Our partner in this is the American firm 
Compass Design Automation. During their recent visit 
we discussed broadening the scope of activities. 


We are still, as before, busy with problems of the 
domestic "Elbrus-3" supercomputer, having hardly ever 
stopped working on it. 


Q. One thus may conclude that at the oldest Russian 
Institute, the Institute of Engineering Mathematics and 
Computer Technology at the Russian Academy of 
Sciences, life is now in high gear and that the young 
generation of Russian scientists moves ahead by keeping 
close contact with leaders of the world’s computer 
industry ... In view of this, however, we are puzzled 
by the statement which the director of your Institute, 
Gennadiy Ryabov, has made during a recent interview 
with the PRAVDA newspaper. In it he refers to the 
history of domestic supercomputer development and 
complains about today’s financial intricacies, but not a 
word about the SPARK Center and about you who are 
the principal leader of the "Elbrus-3" project ... 


A. This surprises not only you but also the very people 
who are working on the "Elbrus” project, because we 
have always regarded the development of a domestic 
computer architecture as one of our most important tasks 
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of significance not only to this country but also to the 
entire world. 


Q. By the way, how are things going with development 
of the work station? 


A. The initial stage is behind us, at least the main ideas 
have been formulated. 


Q. Do you work together with Sun Microsystems on 
this too? 


A. Yes, of course, Paul Borrill is continuously inter- 
acting with us. He is Sun’s technical director for de- 
velopment of that post using our chip. Our specialists 
are doing most interesting creative work. The very fact 
that they maintain an ongoing contact with one of the 
youngest and most progressive firms in the world counts 
as a great success. We feel that we are a link in the 
worldwide "division of labor" in the field of microelec- 
tronic systems, which is an absolutely necessary step 
forward for our Russian specialists. 


All the same, we now see that more could have been 
done. When dealing with foreign firms, it is necessary 
to maintain a certain balance between facilitating import 
of high technologies on the one hand and promoting 
continuation or initiation of promising new domestic 
projects on the other. 


Q. In which area, then, can there be done more for 
instance? 


A. Most importantly perhaps, we can start working on 
a domestic microprocessor. 


Q. This pronouncement is, frankly speaking, a rather 
serious one. May I ask for more details? 


A. I would not want to make any disclosures. Everything 
is in working condition. We have assessed our profes- 
sional capabilities and realized that producing such a 
chip is entirely feasible. It will be compatible with the 
familiar to us SPARC platform, but also full of new in- 
teresting concepts. These will be familiar to us original 
concepts underlying the "Elbrus-2" architecture but up- 
dated on the basis of our acquaintance with the SPARC 
technology. We hope that the chip be of interest not to 
this country but also to international community. 


The processor will have to be manufactured in the West, 
since we do not have adequately equipped production 
lines. The chip will feature the highest operating speed 
we can ensure consistent with that technology. We 
cannot, however, afford to pay for the newer most 
modern technologies. Besides, nobody will give us 
access to them. Despite removal of the restrictions by 
COCOM, the U.S. Administration unfortunately still 
does not permit giving Russia the necessary information 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 








2 COMPUTERS 


and this does, which we do not think is quite sensible. 
For this reason, therefore, the speed of our chip will not 
be high when compared with that achieved in elsewhere 
in the world. We will, however, raise it maximally by 
way of making improvements in the logic. _ 


Q. Where will one be able to use such a processor? 


A. First of all in specialized equipment, may be in 
production facilities or in systems where maximum 
reliability and a certain degree of self- sufficiency are 
essential. A specific example is a role it can play in the 
military defense complex. 


Q. What exactly are the valuable features of this chip? 


A. In our work on the first "Elbrus" models, which 
was twenty years ago, we had already adopted what 
today have become standard concepts: apparatus design 
based on principles of modular construction and target- 
oriented programming. We are about to use them for 
improving the quality of our chip. The chip will be 


FBIS-UST-95-032 
16 August 1995 


extremely reliable and will, moreover, make it possible 
to simplify programming by omission of the lower-level 
language. . 


Q. But where does one find the resources for develop- 
ment and production of such a chip? 


A. Government support is indispensable. Our present 
supercomputer is, despite its many advantages, still so 
uneconomical in terms of size and energy consumption 
that getting it ready for series production may not even 
be worthwhile. It would certainly make more sense to 
spend the money on production of the chip. 


Q. What are the SPARK Center’s current plans? 


A. We will continue and expand the work already begun 
on getting the chip, the emulator, the translators, and the 
CAPR ready. Time will tell whether it will be possible 
to pursue other plans too. 
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The Main Administration for State 
Communications Oversight Is Serious 


957A0502A Moscow VESTNIK SVYAZI in Russian 
Feb 95 No 2, pp 4-5 


[Article by L. Samofalov] 


[FBIS Translated Text] The work of the Glavgossvyaz- 
nadzor (RF Main Administration for State Communica- 
tions Oversight) was examined at a session of the col- 
legium of the RF Ministry of Comu::nication held on 
2 December 1994. Information was provided by N. A. 
Loginov, who heads this organization. 


During the period of transition to a market econoiay 
in the Russian Federation the forms of ownership have 
changed, there has been a broadening of communica- 
tion services for the state sector, the general population, 
administrative bodies and other users. A structural reor- 
ganization of the branch has occurred and privatization 
and joint-stock company structuring of communication 
enterprises has taken place. The laws "On Certification 
of Products and Services" and "On Consumer Protec- 
tion Rights" have been adopted and a licensing institute 
has been set up. 


However, there has been an increase in the volume 
of imported uncertified radio, telephone, telegraph, 
fax, TV, sound and other types of radio and wire 
broadcasting manufactured both abroad and in our 
country which is ou free sale. There are numerous cases 
of connection to local general-use networks of telephone 
equipment and other final terminal (subscriber) devices 
and data transmission equipment not corresponding to 
the currently pertinent technical norms, standards and 
specifications of the interlinked communication network 
(ILCN). 


With the appearance in the network not only of state 
joint, joint-stock company and private enterprises there 
is a weakening of discipline in technical operations. The 
startup of uncertified radio a 1 telecommunication fa- 
cilities with an output to th: c1eral-use network in 
many cases fails to correspond o the requirements in 
the standards and norms in eff ct in the Russian Fed- 
eration. This is resulting in an i npairment in the func- 
tioning of communication networks, a distortion of the 
transmitted iniormation and creation of interference for 
electronic equipment (EE) of the Federal Governmen- 
tal Communications Agency, Federal Security System, 
Ministries of Defense and Internal Affairs, TV and ra- 
dio broadcasting, as well as the EE of other countries; 
there has been an infringement on the rights of users 
due to the noncorrespondence between the electric and 
postal communication services afforded and the estab- 
lished norms. Complaints from users and conflicting sit- 
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uations in rates for interurban and international conver- 
sations are increasing. 


In order to introduce due order into the construction, op- 
eration, acquisition and importation of technical equip- 
ment for radio broadcasting and telecommunication, en- 
suring monitoring of the condition of networks and elec- 
tric and postal communication facilities, by a resolution 
of the Council of Ministers — Government of the Rus- 
sian Federation, No 1156, dated 15 November 1993, 
and a resolution of the State Committee on the Control 
of Property, No 785-R, dated 13 April 1994, approval 
was given to the Regulations on the State Commu- 
nications Oversight Service in the Russian Federation 
(Glavgossvyaznadzor Rossii). The Glavgossvyaznadzor 
received the status of a juridical entity on 26 April 1994. 


It includes oblast, kray and republic administrations (a 
total of 76 with 1,250 personnel). They all are state insti- 
tutions, unfunded by the government, existing on inde- 
pendent resources and performing their activity within 
the bounds of administrative regions. In Moscow and 
Moscow Oblast the communications oversight functions 
are performed by the Main Administration of the Glav- 
gossvyaznadzor through the corresponding administra- 
tions making it up as structural subdivisions. 


Agencies of the Glavgossvyaznadzor are now being 
organized, spacc is being allocated for the housing of 
personnel and the technical equipment used, personnel 
and the technical base, etc. are being selected and 
augmented. However, in some regions these problems 
are being solved slowly. It is planned that the staff 
positions be fully filled prior to the end of 1995. 


Putting it briefly, this service is a unified system of 
agencies performing oversight of the condition of elec- 
tric and postal communication networks and facilities 
for affording communication services to users only un- 
der licenses using certified equipment and in accordance 
with the established quality norms, carrying out expert 
evaluation of electromagnetic compatibility, designation 
of frequency allocations for EE and issuance of permis- 
sion for their operation. 


In its activity the Glavgossvyaznadzor service is guided 
by the Constitution of the Russian Federation, legislative 
acts of Russia, decrees and orders of the president and 
resolutions and orders of the Council of Ministers — 
Government of the Russian Federation. 


The principal functions of the State Oversight Service 
can be grouped in six directions: monitoring-oversight, 
permissive, prohibitive, protection under international 
law, coercive and regulatory. 


The objects of performance of the functions of the Glav- 
gossvyaznadzor are: enterprises, institutions, organiza- 
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tions, other juridical entities regardless of form of own- 
ership and departmental affiliation, individuals affording 
telecomimunication and postal communication services, 
as well as those using electronic equipment or high- 
frequency devices (other than government communica- 
tion facilities, communication networks for agencies of 
state control in the field of defense, security and preser- 
vation of public order). 


Glavgossvyaznadzor agencies now exercise control over 
about 1.4 million EE units of different kinds, including 
37,000 amateur radio stations, 49,000 individual-use ra- 
dio stations and 38,000 high-frequency devices. During 
nine months of 1994 more than 270,000 (20 percent of 
the total) EE units were subjected to inspection. More 
than 10,000 unregistered EE units and about 6,000 vio- 
lations in usc of frequencies and EE units were detected. 
A total of 700 fines were imposed in the sum of 1.7 mil- 
lion rubles. Adherence to the norms of radio radiations 
and the rules for using radio frequencies were checked 
for three departments: RF Committee for Metallurgy, 
Transneft Joint-Stock Company and the Rosneft State 
Enterprise of the Ministry of the Fuel Industry anc Elec- 
tric Power. A total of 1,100 radio stations not registered 
in Glavgossvyaznadzor agencies were detected. 


It must be noted that during 1994 conditions associated 
with the use of EE in Russia were characterized as un- 
satisfactory, with there being a trend to an increase in the 
number of violations of the Reguiations "On the Proce- 
dures for Manufacture, Invention and Importation Into 
the Russian Federation of Electronic Equipment (High- 
Frequency Equipment) and Its Use in the Territory of 
the Russian Federation.” For example, during 9 months 
in 1994 in Moscow and Moscow Oblast alone a total of 
255 violations of the procedures for manufacture, inven- 
tion, importation and use of electronic equipment and 


about 4,000 unregistered radio stations were detected | 


and 25 cases of interference in TV and radio reception 
due to technically faulty and illegally used electronic 
equipment were pinpointed. 


Ether monitoring of EE units operating in the SW range 
was by 9 technica! radio monitoring stations (range 9 
kHz — 30 MHz), and in the range 30-450 MHz by 
86 urban radio monitoring points (URMP) in republic, 
kray, oblast and industrial centers. Among thesc a little 
more than 25 percent are able to monitor the operation 
of EE in a range up to 1000 MHz. 


After the collapse of the USSR the direction-finding 
network in the USSR to ail intents and purposes was 
not restored, which is giving rise to great difficulties 
in detecting illegally operating EE units, search for and 
pinpointing of interference sources. Russian-produced 
standard measuring instruments with a manual operating 


TELECOMMUNICATIONS 


FBIS-UST-95-032 
16 August 1995 


mode, great labor input, low efficiency and poor on-line 
characteristics are for the most part used as control- 
measuring instruments. 


Under conditions of extruine overloading of the fre- 
quency resources allocated for the economy, the appear- 
ance of cellular mobile radio communication systems in 
the new conversion ranges 450, 800, 900 MHz, where 
the radio monitoring problem had not existed earlier, 
and a sharp increase in the number of mobile EE units, 
an acute need has arisen for dealing with the problem 
not only of reoutfitting the radio monitoring bodies with 
modern equipment, but also automation of this system 
itself. An acute need has arisen for outfitting tr »smitters 
with devices for automatic transmission of an identifica- 
tion signal in digital form. ‘The designation of identifica- 
tion signals must be done when assigning frequencies. 
This will considerably enhance the on-line character of 
the seeking-out of illegally operating radio transmitters 
and interference sources. 


However, an analysis of the prospects for reoutfitting 
of the radio monitoring bodies in Moscow and Moscow 
Oblast alone on the basis of modern imported (Russian 
equipment is not being produced) measuring equipment 
has indicated that more than 2 million dollars will be 
required for this purpose. This figure will be more 
than 200 million dollars for Russia as a whole. It 
is impossible for th: Glavgossvyaznadzor to take in 
such sums from its own fees alone. Here there is no 
alternative to serious investments. 


During 1994, despite the difficulties of the reorganiza- 
tion period, Glavgossvyaznadzor continued work on the 
assignment of frequencies for EE units for the econ- 
omy and ensuring their electromagnetic compatibility. 
An expert evaluation was made of such compatibility 
and permissions were granted for the use of frequencies 
(channels) for the operation of centralized-purpose EE 
units and radio communication systems. 


Much work has been done on simplifying the procedure 
for finalizing and issuance of permissions (licenses) for 
the operation of amateur radio stations (the coordination 
of the presented materials with the competent bodies has 
been done away with). As a result, this should lead to 
an increase in the number of umateur radio stations to 
the level in the well-developed countries and a decrease 
in the number of individuals illegally engaged in radio 
com:nunication. A clearly defined system has been 
developed for the use of call letters in conformity to 
the Radio Communication Regulations, which over the 
course of three months made possible implementation 
of a resolution of the Russian Communications Service 
on renotification of radio amateurs of their new call 
letters. For ( purposes of regulating use of the radio 
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frequency spectrum, information on new types of EE, 
the availability of certificates of correspondence for 
them, the procedures for frequency allocations and the 
issuance of permissions for operation is sent to all 
territorial administrations by the Glavgossvyaznadzor. 


The results of the conducted monitoring show that in 
the newly organized joint-stock companies, communi- 
cation enterprises and in the Russian Interlinked Com- 
munication Network uncertified equipment continues to 
be received, in particular, such promising equipment as 
cellular mobile radio communication equipment (CM- 
RCE) supplied by the leading foreign companies; Mo- 
torola, Ericsson, Siemens, Nokia, and others. 


For example, according to data from Glavgossvyaznad- 
zor, up to the present time there has been no certifica- 
tion of CMRCE equipment for: GSM-900 AO Severo- 
Zapadnyy GSM, St. Petersburg; NMT-450 AO Delta- 
Telekom, St. Petersburg; NMT-450 AO Moskovskaya 
sotovaya set (Moscow Cellular Network); GSM-900 
AO Mobilnyye telekommunikatsionnyye sistemy (Mo- 
bile Telecommunication Systems), Moscow; AMPS-800 
SPT (St. Petersburg Telekom); AMPS-800 AO Vym- 
pelkom, Moscow. Other examples also can be cited. 


Preparatory work on the certification of CMRCE equip- 
ment is being carried out slowly; the final times for its 
completion for base and subscriber radio stations and 
central switching stations in many cases have not been 
determined. The Glavgossvyaznadzor will take serious 
measures along these lines in conformity to established 
legislation and norm-setting documents of the Russian 
Ministry of Communications. 


A resolution of the Government of the Russian Feder- 
ation, No 1156, dated 15 November 1993, delegated to 
the Glavgossvyaznadzor the functions of organization of 
work on coordination of frequency allocations between 
the Russian Federation and the administrations of for- 
eign countries. 


Within the scope of this work negotiations have been 
organized with delegations of the communication ad- 
ministrations of Japan, Kingdom of Tonga, Thailand, 
Netherlands, United States, Malaysia and Israel and the 
Intelsat and Asiasat international satellite communica- 
tion organizations. 


In the course of these negotiations assurance was 
provided for protection under international law for the 
most important special-purpose space systems, as well 
as the economy-oriented Ekspress, Gals and Marafon 
satellite systems. 


One of the most timely problems which has recently 
arisen is the protection of the interests of Russia 
at the boundaries with the new independent states: 
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Ukraine, Belarus, Poland (through Kaliningrad Oblast) 
and Finland on matters relating to the use of TV, 
radio broadcasting and land mobile service (including 
cellular communication networks) frequencies in the 
boundary zones. This work is being done virtually 
solely by the Glavgossvyaznadzor in the name of 
the Russian Communications Administration with the 
participation of scientific research institutes. A large 
group of problems is being solved with respect to 
the protection of Russian interests relative to maritime 
services: the safety of ship navigation is dependent on 
this. 


Beginning with the second quarter of 1994 the Glav- 
gossvyaznadzor with the active participation of its 
territorial administrations has carried out multiaspect 
inspections of the principal activity of the following 
joint-stock companies: Yekaterinburgskaya gorodskaya 
telefonnaya set, Yekaterinburgskiy telegraf, Yekater- 
inburgskaya mezhdugorodnaya stantsiya, Uraltelekom, 
Peterburgskaya telefonnaya set, Sankt-Peterburgskiy 
telegraf, Sankt-Peterburgskaya § mezhdugorodnaya 
mezhdunarodnaya stantsiya and Lensvyaz and found 
many shortcomings. 


After July 1944, following the introduction of rates by 
a letter from the RF Ministry of Communications No 
2808, the Glavgossvyaznadzor proceeded to the registry 
of existing telecommunication facilities, objects and 
structures. It is planned that its first stage be completed 
by August 1995. More than 3,000 telecommunication 
technical facilities and objects have now been registered. 
The registry process in general is proceeding smoothly. 


Work has been initiated on checking the activity of 
postal enterprises. The first inspection indicated that 
serious derelictions are present here. For example, in 
Tula Oblast not one of the postal enterprises has licenses 
for the right to afford postal services. The oblast 
tax inspectors have already warned the federal postal 
service administration about this problem. 


The Glavgossvyaznadzor is experiencing definite diffi- 
Culties in setting tariffs due to the absence of a tariff- 
setting mechanism for a specific service; the same holds 
true for communication services as a whole. Accord- 
ingly, combined indices were adopted in setting the tar- 
iff for the registry of telecommunication equipment. In 
developing the tariff for the registry of wire broadcast- 
ing (a one-time tariff, for 20 years or more) the index 
was selected without allowance for the specifics of rural 
and urban radio relay centers. A new index is now be- 
ing worked out and new tariffs will be sent to the field 
for use when registering radio relay centers. 


A development fund was established in the sum of 
1,210.2 million rubles, of which 350 million rubles, or 
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28.9 percent, is for Moscow. The amortization fund is 
small, only 823.1 million rubles. This is attributable to 
the fact that the capital assets held by the administrations 
are small; the quarters are for the most part leased 
and motor vehicles also are in large part leased, that 
is, the service has significant expenses. In addition, 
large expenditures also arise in payment for use of 
communication services. 


Over the course of 9 months during the past year 
equipment valued at 345.5 million rubles and computer 
systems valued at 440 million rubles were acquired from 
the accumulation fund and 146.9 million rubles were 
spent on construction and reconstruction. 


The average monthiy wage for workers as a whole 
in the Glavgossvyaznadzor during the past year was 
407,000 rubles, which is about 3 percent of agency 
costs, whereas in telecommunications this figure is up 
to 40 percent and in the postal service up to 70 percent. 
That is why the average wage in these subbranches also 
is lower. 


After hearing and discussing a report by N. A. Loginov, 
head of the Glavgossvyaznadzor, the collegium of the 
Russian Ministry of Communications ordered comple- 
tion of organization of Glavgossvyaznadzor bodies in 
their full complement during the first quarter of 1995. 


The directors of a new main administration are assigned 
the responsibility for intensifying activity on the im- 
plementation of control-oversight, prohibitive and coer- 
cive functions for improving the quality of the afforded 
communication services and for undeviating compliance 
with the conditions of the licenses issued by the RF Min- 
ister of Communications for a given type of activity. In 
order to ensure efficient activity of Glavgossvyaznad- 
zor agencies it is necessary to establish a norm-setting- 
juridical base at federal and branch levels, as well as a 
federal database for economy-oriented electronic equip- 
ment and technical telecommunication equipment, and 
Glavgossvyaznadzor agencies must be supplied with the 
necessary control-measuring, direction-finding and test 
equipment. 


The directors of the Elektrosvyaz joint-stock company, 
enterprises, organizations and other structures affording 
communication services must put into operation (includ- 
ing experimental) facilities, structures and networks for 
electric and postal communication, as well as electronic 
equipment, only after carrying out an expert evaluation 
and issuance of the corresponding permission by Glav- 
gossvyaznadzor bodies. 


The collegium also obliged the directors of the Glav- 
gossvyaznadzor to prepare a draft of a government de- 
cree providing for monitoring by the RF Glavgossvyaz- 
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nadzor of the procedures for the manufacture, sale and 
operation of telecommunication equipment in the Rus- 
sian Federation, as well as its importation from abroad. 
The collegium recommends ensuring mandatory partic- 
ipation of Glavgossvyaznadzor bodies in carrying out 
expert evaluation of projects for construction of com- 
munication facilities and structures. 


It was recommended that the Federal Administration 
for Postal Communication (FUPS) and the Licensing 
Section of the RF Ministry of Communications prior to 
1 April 1995 finalize licenses for the affording of postal 
communication services by regional administrations of 
the FUPS under the established procedures. 


The directors of the Glavgossvyaznadzor administra- 
tions of Voronezh, Novosibirsk, Nizhegorod, Orel, Mur- 
mansk and Chelyabinsk Oblasts, Udmurt Republic, 
Komi, Sakha and Tuva Republics were instructed that 
slow staffing with specialists for oversight of telecom- 
munication and postal communication facilities is inad- 
missible. 


Prospects for Russian Interurban Primary Network 


957A0502B Moscow VESTNIK SVYAZI in Russian 
Feb 95 No 2, pp 9-11 


[Article by A. Yu. Rokotyan, head Communications Op- 
erations Department, RF Ministry of Communications, 
Candidate of technical sciences] 


(FBIS Translated Text] The present-day stage in the 
development of telecommunications in our country, in 
many respects, including in its technical aspects, is at a 
turning point. The digitization of general-use communi- 
Cations networks has begun, and on a significant scale, 
with their changeover to a fundamentally new technical 
basis and with the introduction of a new range of ser- 
vices. The effectiveness of these processes in many re- 
spects is determined by the technical development of the 
interurban (national and intrazonal) primary network, 
constituting the base system for organizing secondary 
telecommunication networks and services. 


In contrast to local networks, in which the percentage 
of digital transmission systems (DTS) is quite high 
(about 50 percent of the channels organized using 
transmission systems have been formed into DTS) 
and considerably exceeds the fraction of the switching 
capacity of electronic dial offices, digitization of the 
interurban network began with the introduction of 
electronic switching systems. Whereas the percentage of 
digital channels in the national primary network (NPN), 
including new international communication lines, on 1 
January 1994 was 2.6 percent, in the intrazonal primary 
networks (IPN) — 13 percent, and as a whole for the 
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interurban primary network — 3.5 percent, the fraction 
of automatic interurban dial offices (AIDO) was 4,3 
percent (greater with respect to the number of offices 
and capacity) and continues to increase very rapidly 
due to the introduction of new AIDO. In the next 2- 
3 years alone not less than 35 modern offices must be 
put into operation, as a result of which the percentage of 
AIDO will attain approximately 40 percent with respect 
to numbers and more than 50 percent with respect to 
Capacity. 


This makes it possible to state with assurance: during 
the years immediately ahead there will be shifting of the 
center of gravity in the development of the interurban 
communication network from the switching component 
to the linear component. Digital transmission systems 
and digital primary networks are becoming necessary 
for increasing the quality of network operation, assur- 
ance of efficiency in its construction and operation and 
introduction of new services. The development of the 
primary network on the basis of analog transmission 
systems TS (ATS) under conditions of large-scale intro- 
duction of electronic switching systems is unpromising. 


Precisely the interurban primary network, and especially 
the NPN, is holding back the development of telecom- 
munications because without an adequate number of in- 
terurban channels it is impossible to increase the vol- 
ume of interurban and international traffic, and there- 
fore also the most profitable telephone communication 
services, however much the switching capacity of lo- 
cal and interurban networks is increased and whatever 
international communication lines may be constructed. 
We have already come up against this situation. Accord- 
ingly, it is particularly important to solve the problem 
of how it is necessary to establish the digital primary 
network and what technologies must be used in doing 
so. 


In our opinion, the digital interurban primary communi- 
cation network must: be optimum, that is, ensure the or- 
ganization of the necessary telecommunication services 
for groups of channels with minimum capital and oper- 
ating expenditures; — have a sufficiently high capacity 
in order to ensure carrying information flows with the 
necessary reserve in the event of network overloads or 
accidents; — be reliable and viable (in conformity with 
the stipulated specifications); — be a controllable auto- 
mated system for control of technical operations, linked 
to-systems for the control of secondary telecommunica- 
tion networks and services, which will make it possible 
to ensure dynamic traffic control; — be constructed in 
such a way that the development and strengthening of 
the network is accomplished with minimum capital ex- 
penditures. 
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The following problems involved in the development 
of the primary interurban network are obviously under 
consideration. First, it is necessary to determine what 
TS will be used in particular segments of the network, 
how to organize their interaction, what control systems 
and methods are to be used for technical servicing of 
the systems, etc., and second, what principles of con- 
struction and methods for designing primary networks, 
their control, organization of their interaction with sec- 
ondary telecommunication networks and services, etc. 
should be used. 


We will consider some aspects of these problems. 


The introduction of DTS in general-use communication 
nctworks can proceed in two directions — reconstruc- 
ion and new construction. Radically oriented special- 
ists feel that the existing network (primarily analog), 
constructed on the basis of metal cables, must remain 
intact during its time of viability, determined by the 
useful life of the equipment, whereas the digital net- 
work, predominantly synchronous and fiber optic, must 
be built up "from scratch" as a completely new super- 
posed network. Their opponents insist on reconstruction 
of already operating communication lines with use of 
digital data transmission. This difference in approaches 
is exerting a considerable influence on the strategy for 
network development. The choice made in favor of the 
radical approach may be the final one, even if subse- 
quent life shows that it was not the optimum choice. 


The fact is that at the present time there are quite ef- 
fective DTS for cables with metal strands. On the mar- 
ket there are both national and foreign manufacturers, 
such as the German companies Philips, Fernmeldewerk, 
Bautzen and Alcatel SEL RFT. In particular, fully mod- 
ern TS are being proposed for coaxial and symmetric 
cables with a throughput 34-2 x 140 Mbit/s; the im- 
ported systems have undergone certification and fully 
correspond to the specifications of our network. 


It also must be mentioned that if due attention is not now 
devoted to the already operating cable communication 
lines industry — both national and foreign — for which 
Russian communications enterprises are the sole users 
of systems of such a type — that production of DTS 
for metal cables and specialized multiplexer equipment 
for the analog- digital network (transmultiplexers) will 
cease. Moreover, the renewal of their production, even 
if this becomes necessary, will scarcely be possible. 
Due to this the degree of responsibility for the decisions 
made today is extremely great. 


A moderate point of view seems most realistic. The 
organization of a digital interurban superposed network, 
covering the whole of Russia, is not only a costly 
undertaking, but also a quite prolonged one. However, 
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the reconstruction and modernization of the already 
operating network, which can be accomplished for at 
least 30-40 percent of the NPN and IPN (national and 
interurban primary networks) cable lines, will make it 
possible in a quite short time to obtain considerable 
bundles of digital channels in many directions, will 
make it possible to increase the efficiency in operation 
of electronic AIDO and to accumulate reserves for 
establishing a new superposed network. It is scarcely 
possible to consider Russia to be such a rich country 
that it could simply in this way cast aside the existing 
infrastructure of interurban communication using metal 
cables and radio relay line structures. However, the 
reconstruction of already operating cable analog TS 
into digital systems makes sense only in a case when 
this results in a substantial increase in the number of 
channels in the line or when completely physically 
worn-out ATS operate using a cable whose useful life 
is still 10-15 years. 


For example it is possible to recommend the replace- 
ment of ATS of the type K-1920 or VLT-1920 by LA- 
140 x 2, K-300 by IK-480 x 2, K-60P and V-60 by TS 
of the type IKM-480S (for example, LS-34 S/Cx/OF) or 
LA-54 S/OF. However, the replacement of the K-3600 
and VK-960 systems is obviously unthinkable. There 
also is no DTS for the replacement of K-120 systems 
— reconstruction is possible only to a K-420 analog 
system. 


I would particularly like to draw attention to the 
LS-34 S/Cx/OF system (German companies Philips, 
Fernmeldewerk, Bautzen) and LA-54 S/OF system 
(German company Alcatel SEL RFT), by means of 
which it is possible to make fiber optic inserts in 
a communication line based on cables with copper 
strands. For example, a segment of metal cable which 
is in a relatively poor condition (for example, a river 
crossing) can be replaced by a fiber insert about 20 km 
long. The existing cable, if its d.c. current parameters 
are satisfactory, can be used for the remote supplying 
of power to regenerators located at the ends of the fiber 
optic insert. Gradually such inserts also can replace 
adjacent regeneration segments, as a result of which 
with time instead of being a communication line based 
on a metal cable it may become a fiber optic line. 


Thus, during the transition period, particularly with a 
shortage of investment money, the reconstruction of 
already operating communication lines will make it 
possible with moderate expenditures to enhance the 
quality of the network and ensure the efficiency of the 
AIDO put on line. 


In the foreseeable future it seems most feasible to have 
a mixed structuring of the digital network. Its basis 
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should be the gradual putting on line of high-speed fiber 
optic and radio relay lines and the branches from them, 
lower-level communication lines, may be both newly 
constructed and reconstructed lines. 


However, it is impossible not to agree with the partisans 
of more radical measures who feel that reconstruction is 
not a far-going solution of the network digitization prob- 
lem. It is true, however, that no one doubts that in the 
future the digital primary network must be constructed 
on the basis of high-speed fiber optic, radio relay and 
satellite communication lines, to a considerable degree 
outfitted with synchronous digital hierarchy (SDH) TS 
fully corresponding to the recommendations of the ITU 
and the European Telecommunication Standards Insti- 
tute ETSI. 


As already reported by VESTNIK SVYAZI (No 5, 
1994), the State Committee for Telecommunications 
of the RF Ministry of Communications has adopted 
SDH regulations for the Russian Federation, which has 
opened the way for the broad introduction of SDH sys- 
tems in Russian communication networks. For the time 
being these systems are operating only in the Russia- 
Finland general-use international network line, as well 
as in the Makomnet, Raskom and Metrokom TS net- 
works. But even now synchronous equipment is be- 
ing used in constructing the Nakhodka-Khabarovsk line 
(FOTS), Moscow-Khabarovsk line (RRL) and others. 
The companies Northern Telecom (Canada) and GPT 
(Great Britain) have received certificates from the RF 
Ministry of Communications for first-level (STM-1) 
SDH systems. Certification also is in progress for other 
companies, including systems of 4 and 16 levels (STM- 
4, STM-16). 


The adoption of the SDH concept marks a fundamen- 
tal change in the philosophy for construction of primary 
networks. In particular, SDH systems will afford a pos- 
sibility for a more flexible and natural transmission in 
the general information flow of communications of both 
traditional telephonic and also other services, and also 
will make it possible to organize integrated networks, 
including wide-band networks with a subscriber access 
up to 140 Mbit/s. The SDH networks will serve as a 
natural transport medium for services using an Asyn- 
chronous Transfer Mode (ATM), including those using 
multimedia facilities. SDH systems can be used in all 
segments of the network — from high-speed national 
communication lines to subscriber access networks. 


The presence of flexible, program-configurable input- 
output multiplexers, ensuring input of flow? of 2, 34 
and 140 Mbit/s, crossover switches and a high-capacity 
built-in control system, not only with individual equip- 
ment components, but also an integrated synchronous 
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network, and the interfaces of this control system with 
the Telecommunications Management Network (TMN), 
is radically changing the approach to network planning 
and operation. The SDH network is a unified flexi- 
ble failure-resistant transport system ensuring the car- 
rying of stipulated flows between switching stations, 
ATM centers and other users. Thus, the primary net- 
work ceases to be simply the totality of independent 
transmission lines intersecting at communication hubs. 


Annular network structures ensuring the backing-up of 
channels in two directions naturally fit in with the SDH 
concept; switching to the reserved direction is accom- 
plished automatically and inconspicuously for the sub- 
scriber. It must be stated for the sake of correctness 
that the traditional plesiochronic TS of recent genera- 
tions, having a somewhat lesser cost, to some degree 
(determined by the flexibility of construction, automatic 
backing-up of line channels) come close to synchronous 
systems. 


SDH transmission systems have been standardized by 
the ITU to such a degree that they ensure transverse 
compatibility, that is, SDH equipment of different 
manufacturing companies can be installed at the ends 
of the fiber optic channel. 


However, the following complexities prevail in the in- 
troduction of SDH channels in Russian communication 
networks. 


First of all, and this is a common factor, the ITU for the 
time being has not standardized systems for the control 
of SDH equipment and networks and therefore this part 
of systems of different manufacturers is not compati- 
ble. As a result, it is scarcely possible to recommend 
the installation of equipment of different manufacturing 
companies in the network of one oblast or zone of a 
territorial center of interurban communications (TCIC). 
In this case it is quite difficult to organize a unified con- 
trol system, which considerably reduces the efficiency 
in Operation of the network and convenience in its op- 
eration. 


Second, and this is already specific for our country, 
modern fiber optic TS (FOTS) of foreign manufacture, 
including SDH systems, have no traditional unserviced 
regenerators with remote power supply. For the regener- 
ators offered by these companies there must be a guar- 
anteed power supply and a heated structure. In addition, 
the length of the regeneration segments with standard 
optical fibers and a wavelength 1.55 ym adopted by 
the ITU is 60-70 km. By giving up transverse com- 
patibility and using the equipment of one company 
and the corresponding cable, the length of a segment 
can be increased to 100-110 km (for example, as on 
the Nakhodka-Khabarovsk line). National TS based on 
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metal cable, however, have a remote power supply sec- 
tion length 180- 240 km. A more frequent positioning 
of serviced points is not always possible, especially in 
the Asiatic part of the country. 


It must be noted that the organization of regeneration 
segments equal to 200-400 km in length on modern 
fiber optic communication lines is entirely within the 
capabilities of national industry. Equipment affording 
such a possibility has a steady market in Russia. It is true 
that this requires that the optical amplifiers and other 
necessary equipment produced in our country must be 
competitive with similar items manufactured abroad. 


When speaking of the construction of new FOTS it is 
necessary to turn attention to still another point. Up 
to now nationally produced FOTS have been "tied in" 
quite rigorously to a definite type of cable. However, 
Russian-produced fiber is standardized in only one of 
the transparency windows — 1.3 or 1.55 ym. The 
parameters of fiber in another transparency window are 
not guaranteed by the technology, and this at times 
results in the impossibility later on of replacing the 
FOTS constructed with the use of such equipment and 
cable if the throughput of the line must be increased. 


In contrast to our country, foreign cable manufacturers 
standardize the attenuation of the fiber and its other 
parameters in two transparency windows at the same 
time, which ensures the use of the same cable (over 
the course of 20-25 years) by several generations of 
TS operating, if it is necessary, in different wavelength 
ranges. 


For economy in constructing the network for national 
FOTS it is desirable to use only cables with a fiber 
fully corresponding to ITU recommendations. The sole 
exception may be national lines laid in poorly populated 
areas where it is known in advance that it is necessary to 
organize regeneration segments of a very great length. In 
these cases it is possible to use a fiber with a displaced 
dispersion having an attenuation not greater than 0.2- 
0.25 dB/km in the wavelength range 1.55 jm and not 
mandatorily standardized in the transparency window 
1.3 ym. 


Only with allowance for these conditions can the 
national cable industry have a mass market for fiber 
optic cable. 


Particular mention must be made of digital radio relay 
lines (DRRL). Until recently only equipment which en- 
sured signal transmission through a single trunk at a rate 
up to 140 and 155 Mbit/s was in standard production. 
Recently information appeared on the development of 
synchronous radio relay equipment for the STM-4 (622 
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Mbit/s). National industry produces equipment for trans- 
mitting digital signals at rates 2, 8, 2 x 8 and 34 Mbil/ 
s through RRL. 


The principal merit of a DRRL in comparison, for ex- 
ample, with a FOTS, is the lesser cost and the consider- 
ably more rapid speed of construction, especially when 
there is an adequately well-developed network of analog 
RRL, whose construction (towers, technical structures, 
equipment for a guaranteed power supply) can be used 
.or digital lines. Incidentally, precisely for this reason 
the AO Rostelekom is first carrying out the Moscow- 
Khabarovsk DRRL project and only then the FOTS sys- 
tem in this direction. 

Abroad DRRL sometimes are used for closing the 
rings of two FOTS since this makes it possible to use 
the advantages of annular synchronous structures with 
lesser expenditures than when organizing only a fiber 
optic ring. 


Taking the merits of DRRL into account, they can 
be recommended for many national and intrazonal 
communication lines. It must be remembered that RRL 
cannot in all cases replace FOTS because the latter 
have a greater handling capacity and better digital 
channel parameters, which is important, for example, 
when constructing an audiosynchronization system for 
the digital network. 


Since the equipment for transmission systems produced 
by many companies is close in technical level and pa- 
rameters, it is very important to make a correct choice 
of its supplier. This requires that attention be given to 
the following points: — the economic conditions for 
delivery must be acceptable; — the suppliers must pro- 
vide support for operation of the equipment during its 
entire useful life, including repair, delivery of control 
and measuring instruments, installation of new software 
versions, etc.; — one supplier cannot furnish his | quip- 
ment to the entire digital primary network in Rus 1a; — 
with an excessively great number of suppliers the uni- 
fied control of the network becomes complicated and 
there also is an increase in the cost of technical oper- 
ation due to the unwieldiness of the technical support 
services. 


The following approach when selecting equipment sup- 
pliers seems most reasonable. 


For an intrazonal network it is rational to have no 
more than two (one is better) suppliers of TS and it 
is desirable that their choice be made on a competitive 
basis because this will make it possible to have more 
acceptable economic conditions. It also is mandatory 
to take into account the presence of service centers in 
Russia for equipment of a particular manufacturer. 
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It is more difficult to choose a supplier of equipment 
for the national primary network. This is attributable 
to its great extent and scale. Taking into account the 
prevailing principles for constructing and operating the 
network, for the construction of lines located in the zone 
of a single TICC it is desirable that business be done 
with not more than two companies. This will make 
possible the most efficient solution of the problems 
involved in management of the network and support of 
equipment operation. Regional company centers which 
ensure repair and servicing of TS operating in both the 
NPN and IPN can be located in the TICC zone. As a 
result, it is desirable to have coordination of actions in 
the choice of a supplier between the TICC and the oblast 
(kray, republic in the Federation) telecommunication 
enterprises located in its zone. 


Particular attention must be given to the interrelation- 
ship between the branch and national manufacturers of 
communication equipment. 


With respect to their technical level, national systems 
for the interurban communication network belong to 
the generation of equipment of the 1970's and are con- 
siderably below the level of analog systems produced 
abroad. However, their cost is very rapidly approaching 
the price 01 imported equipment, which may result in 
national producers being squeezed out of the market. 


In order to retain their positions in the market national 
producers must master the production of the most mod- 
ern DTS, including SDH systems, but, as it seems, in co- 
operation with foreign companies having experience in 
the development and production of this complex equip- 
ment. Now is not the time to be on the heels of com- 
petitors, who are racing forward, striving to produce 
everything from nails to supercomputers. It is neces- 
Sary to join in with the normal international division of 
labor. Accordingly, our communication equipment in- 
dustry must select several priority directions and throw 
all available resources into them so that in a short time 
and with acceptable expenditures they can reach a com- 
petitive level. The remaining products must either be 
purchased abroad or their production must be mastered 
by licenses, beginning with "screwdriver technology." 
We have no other recourse. 


As one of the directions it is possible to propose the 
development of equipment for universal linear channels 
ensuring signal transmission at rates 140, 155 and 
622 Mbit/s in a regeneration segment of 200 km or 
more. The times for its development and introduction 
into production must be cut down to the minimum. 
Otherwise the need for it disappears. 


The importance of allowance for the time factor is 
illustrated by the fate of the very high-capacity national 
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analog K-5400 TS. While it was developed and put 
into production the market for analog systems closed 
down. The considerable efforts of the developers and 
the manufacturing plant "went down the drain." A 
similar situation is unfolding fo’ national FOTS with 
a transmission rate 140 Mbit/s. if the production of 
the Sopka-4M does not begin in the immediate future 
the fate of this system also will become extremely 
problematical. 


Conversion enterprises of the military-industrial com- 
plex may play their role in the Russian telecommuni- 
cations market; these enterprises may be able to sur- 
vive by this means. A number of these enterprises are 
already producing such products. However, the expe- 
rience of production of TS at plants of the military- 
industrial complex shows that the latter are encounter- 
ing considerable difficulties: — with respect to a num- 
ber of indices the specifications on TS for general-use 
communication networks may be more rigorous than 
the specifications imposed on military communi-vation 
equipment; — quite rigid requirements are imposed on 
civilian communication equipment with respect to econ- 
omy, reliability and competitiveness in the quality/cost 
aspect; — the time for putting the items into production 
must be as short as possible; — the need for maximum 
correspondence to specifications of both national and 
international (primarily European) standards, as well as 
ITU recommendations. 


The difference between national and world standards 
is giving rise to great difficulties for the network. 
Although in some cases national requirements have been 
standardized by the ITU, in actuality they are not used 
in the world. This applies, in particular, to the ratings 
of the control frequencies of analog group channels and 
type of digital evening-out of rates for combining digital 
flows (stuffing) adopted at one time in the USSR. 


Such discrepancies may, for example, give rise to 
the need for special interfacing equipment when using 
equipment corresponding to different standards, which 
will unquestionably complicate network construction. In 
addition, wis may result in an increase in the cost of 
imported equipment if the manufacturing company must 
bring it into line with our requirements. 


In a number of cases, when the process of introducing 
equipment not corresponding to world standards did not 
go too far, such unpleasantness could be avoided. In 
particular, in 1993 the State Committee for Telecom- 
munications adopted a resolution on the use in the Rus- 
sian ILCN of equipment only with positive stuffing, as 
has been adopted in all the well-developed countries. 
However, in the stage of development of equipment al- 
ready standardized by the ITU it would be more effi- 
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cient .0 be oriented on precise adherence to internat.onal 
recommendations. Under conditions when large-scale 
deliveries of modern imported equipment are flowing 
into the Russian network, only precise adherence of na- 
tional manufacturers to international recommendations 
and standards will ensure efficient construction of net- 
works. 


Along these lines I would like to caution conversion 
enterprises and possible purchasers of their products 
against the adoption of nonstandard solutions, even if 
it be with the most minimum deviations from interna- 
tional standards (for example, somewhat different cod- 
ing methods, transmission rates, control and operating 
systems, etc.). Such "details" are unimportant for digi- 
tal TS only in an analog environment. With broad-scale 
digitization of the network problems will inevitably 
arise which are related to compatibility (in conformity 
to the ITU and ETSI) of nonstandard equipment and 
the owner of the latter is inevitably faced with the need 
for additional expenditures multiply exceeding the ini- 
tial savings. Moreover, the market for such nonstandard 
systems is very rapidly shutting down. 


Thus, the following conclusions can be drawn on the 
basis of an analysis of development of the interurban 
primary network: — it is necessary to expect a shift in 
emphasis in its development from the switching to the 
linear component; — further development of the pri- 
mary network will occur on the basis of digital TS. The 
introduction of analog systems is unpromising; — dur- 
ing the transition period it is desirable that the network 
be developed not only on the basis of construction of 
new fiber optic communication lines, but also by recon- 
struction of already operating lines with the introduction 
of digital equipment in them. Specific solutions must be 
adopted with economic feasibility taken into accouni. It 
makes sense to reconstruct a line only in a case when 
the digital TS makes possible a substantial increase in 
line capacity or when there is evidence of physical wear 
and tear on analog equipment; — in the future the ba- 
sis of the digital communication network must be fiber 
optic communication lines outfitted with synchronous 
TS; their introduction is a fundamentally new stage in 
development of the primary network; — in the Russian 
digital communication network an important role will be 
played by digital radio relay and satellite lines whose 
introduction in a number of cases will make it possible 
to reduce the time required for digitization of individ- 
ual network segments; — in one intrazonal primary net- 
work, in the zone of one TICC of the national network, it 
is desirable to have not more than one or two TS suppli- 
ers. It is desirable that there be coordination of TICC op- 
erations and the regional telecommunication enterprises 
located in its zone when choosing equipment suppli- 
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ers; — the national communication equipment industry, 
in order to reach a modern level, must concentrate ef- 
forts in several priority directions in the development 
and production of equipment, not attempting to cover 
the entire range of technologies. Cooperation must be 
developed with the leading foreign manufacturing com- 
panies, including licensed production and "screwdriver" 
technologies; — the equipment dnd cables introduced 
in the Russian primary network (regardless of manufac- 
turer) must correspond to the maximum degree to the 
ITU recommendations and ETSI standards. 


Features of Introduction of Fiber Optic 
Transmission System 


957A0502C Moscow VESTNIK SVYAZI in Russian 
Feb 95 No 2, pp 12-14 


[Article vy Ye. B. Alekseyev, section head, Central Sci- 
entific Research Institute of Communications, assistant 
professor, Department of Technical Operation of Digital 
and Fiber Optic Transmission Systems, Moscow Tech- 
nical University for Communications and Information, 
candidate of technical sciences] 


{[FBIS Translated Text] 


Specifics of Fiber Optic Transmission System 


All fiber optic transmission systems (FOTS) are digital 
transmission systems (DTS) using an optical cable (OC) 
and therefore they have all the characteristics of DTS. 
In comparison with DTS using radio communication, 
FOTS have merits characteristic for cable transmission 
systems (TS). In particular, stationarity of line parame- 
ters. In a FOTS this quality is manifested to the highest 
degree due to the extremely high reciprocal protection 
of the optical fibers in the cable. 


The most important merits of a FOTS in comparison 
with cable DTS of other types are as follows: possibil- 
ity of having great lengths of the regeneration segments 
(tens and hundreds of kilometers); great handling capac- 
ity (tens and tens of thousands of AF channels); virtual 
insensitivity of the optical channel to external electro- 
magnetic interference; absence in optical cables of such 
materials in short supply as copper, lead, etc.; possibil- 
ity of having great construction lengths of the cable (2-3 
km). 


The merits of FOTS also give rise to specific features 
and problems with their introduction and operation in 
the network. The dielectric nature of the information 
propagation medium gives rise to the problem of power 
supply for unserviced intermediate stations, makes it 
difficult to find the cable in the ground, and as a result, 
the pinpointing of its damage in the field. Failure of a 
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FOTS when irregularities occur result in great economic 
losses. 


The use in FOTS of the traditional methods for remote 
supply of electric power, electromagnetic methods for 
detecting damage and increase in strength by armoring 
employed in metal cable lines results in the need for 
introducing metal elements and the loss of a number 
of FOTS advantages. The equipment of unserviced 
regeneration stations (URS) can receive power remotely 
from generating points and also from a station battery 
(in a case when the URS is located in a line equipment 
center of the network hub or network station) or 
from autonomous power sources, as is particularly 
characteristic for a FOTS. 


On the other hand, however, the nondependence (within 
definite limits) of the length of the regeneration segment 
on the width of the transmitted frequency spectrum 
makes it possible to use digital TS with different 
handling capacities in the very same OC, that is, build 
up beam power in the network with minimum capital 
expenditures. 


Until recently the problems arising with the introduc- 
tion of FOTS in local, intrazonal and national networks 
of the RF ILCN (interlinked Communication Network) 
were determined primarily by imperfection in the tech- 
nology for production of the elemental optoelectronic 
equipment and the optical fibers, imperfection of the 
technology for installation and repair of OC and its high 
cost in comparison with a cable based on metal strands. 
At the present time the following norm-setting - tech- 
nical documents have been worked out for a number 
of FOTS with the assistance of communication plan- 
ning, construction-installation and operating organiza- 
tions: Initial Data on Use of FOTS During Planning; 
Manual on Installation and Adjustment of FOTS Equip- 
ment; Manual on Laying and Installation of Optical Ca- 
ble. 


The undeviating adherence to this document and timely 
and effective initial inspection of equipment and cable 
after their unloading from the manufacturing plant 
will guarantee successful introduction in the network 
even of our own first-generation FOTS "Sonata-2" 
[1, 2], "“Sopka- 2," “Sopka-3" [3, 4]. On the other 
hand, as indicated by experience in the introduction 
of FOTS, all failures in the introduction of FOTS in 
the network are usually related to nonadherence to the 
points mentioned in the scientific-technical documents 
both during planning and construction and also failures 
in implementation of technical oversight of construction 
and starting up of a communication network on the part 
of operating organizations. 
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In the late 1980’s and early 1990’s national industry 
produced second- generation FOTS: IKM-120-5 [2], 
IKM-480-5 [2, 5], "Sopka-3M" [6], "Sopka-4," "Sopka- 
4M," "Sopka-5" [7, 8]. These FOTS are profitable 
with a ratio of costs of OC and cables with metal 
Strands greater than 10:1. Recently, however, due to 
a sharp increase in the cost of nonferrous metals, 
the cost of metal cable has increased by 2-3 orders 
of magnitude and the cost of OC by a factor of 
2-3. Under these conditions, when the cost of OC 
has become commensurable with, and in some cases 
even less than the cost of metal cable, there are 
virtually no alternatives to FOTS for introduction in RF 
communication networks [9]. 


Comparison of National and Foreign FOTS 


Recently, together with national equipment, ever- 
increasing use in the RF communication network is 
being made of FOTS equipment of leading foreign 
companies — Siemens, Philips, AT&T and others. 
The number of companies offering their equipment for 
certification is constantly increasing. 


FOTS developed abroad are characterized by a higher 
technological level of fabrication of FOTS components 
and the electronic component base and in comparison 
with FOTS originating in our country have: — better 
optical parameters of the optical fibers and optoelec- 
tronic equipment, which ensures a greater length of the 
regeneration segment, up to 40-60 km at a wavelength 
1.3 ym (in our country — less than 30 km) and up to 
100-150 km at a wavelength 1.55 ym (in our country — 
less than 70 km); and also a greater transmission rate 
— up to 2.5 Gbit/s (in our country FOTS have been 
developed with a transmission rate only to 140 Mbit/ 
s); — a higher reliability of the optical fibers and op- 
toelectronic equipment, which reduces operational ex- 
penditures when introducing FOTS; — broader use of 
microcircuits with a high level of integration and micro- 
processors in the equipment complex, which reduces the 
amount of material used in equipment fabrication and 
increases the level of automation in technical servicing 
and standardization of equipment of different types of 
FOTS with respect to design and technical servicing. 


With respect to operation of foreign FOTS, this is FOTS 
equipment of a new generation. It is usually installed in 
heated rooms with a guaranteed power supply (from 
station batteries) when using the FOTS in both intra- 
zonal and national networks (without URP containers). 
The optical multiplexers (optimux) of modern FOTS are 
structurally embodied in one removable module (stan- 
dard replacement element) and perform the functions of 
equipment for temporary group formation (multiplexer) 
and linear optical channel equipment. Synchronous dig- 
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ital hierarchy equipment is being widely introduced 
[10, 11]. In the equipment there is provision for auto- 
matic laser cutoff and automatic (or program-controlled) 
switching to the reserve and its technical servicing is 
performed using a personal computer [12]. 


However, the price of FOTS equipment produced in our 
country, scaled to foreign exchange rates, in some Cases 
is lower than that of foreign equipment, which is attrib- 
utable to the relatively low expenditures (for the most 
part for wages) in developing and producing equipment. 
There also are other significant considerations favoring 
the introduction of FOTS produced in our country. 


They are more adaptable to the peculiarities of operation 
in the RF ILCN and in the CIS countries because 
the producer developed them directly with allowance 
for the technical specifications of the RF Ministry of 
Communications and usually with allowance for the 
experience of introduction of communication equipment 
of preceding generations into the network. In addition, 
a national producer is more subject to control with 
respect to meeting the requirements of the network in 
the conflicting situations which may arise both in the 
stage of introduction of new equipment and in the course 
of its operation. 


The systems for the servicing of national FOTS corre- 
spond more to the practice of operation of equipment 
in the network forming over the many years of experi- 
ence in its development and the equipment and cable are 
more suitable for repair: component base produced in 
our country, possibility for establishing immediate con- 
tact with a developer and producer in our own country 
even after ending of standard production of the equip- 
ment (cable). 


By today ordering equipment produced in our country it 
is possible to retain national scientific-technical capabil- 
ities, reinforce friendly relationships between scientists, 
producers and operators, and tomorrow have a reliable 
partner in our country in the introduction and operation 
of new generations of national FOTS in the network. 


An increase in the volumes of deliveries of imported 
equipment to the RF communications network, accom- 
panied by the curtailment of development and produc- 
tion work in our country, is leading to a still greater 
reduction of scientific-technical capabilities, a decrease 
in the number of jobs at manufacturing plants and an 
increase in capital expenditures for network develop- 
ment. In the future, however, the dominance of imported 
equipment in the network will inevitably be to the detri- 
ment of the national interests of the Russian Federation. 


That is why it is gratifying that the long list of imported 
FOTS undergoing certification has been supplemented 
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by two national enterprises - “PP Poligon (Ufa) and 
the AO NPP Rotek (Mosc eceiving a certificate 
in 1993 and 1994 respectively. The new equ pment, 
intended for use in single-span TS connecting lines, 
belongs to a new generation of national FOTS, meets 
the requirements of the ILCN of the RF Ministry of 
Communications and corresponds to world standards. 


Recommendations on Introduction of FOTS 


As indicated by the experience in putting the first gen- 
erations into operation (2, 13] and the course of devel- 
opment of new generations of FOTS, the effectiveness 
of their introduction in the network can be considerably 
increased if their special features are taken into account. 


Long-range planning. Toc ay the cost of equipment for 
the linear FOTS channel may be tenths of a percent of 
the total capital expenditures on the construction of a 
communication line, whereas the cost of the cable is 
substantially less than these expenditures and the cost 
of one optical fiber is substantially less than the cost 
of the cable. The cost of the new generation of single- 
mode fibers will come close to the cost of multimode 
fibers and even today does not much exceed them (by 
20-50 percent). 


Proceeding on this basis, even with a need in the linear 
channel for relatively low wide-band parameters (IKM- 
480, IKM-1920, etc.), in the planning it is better to 
be oriented on the use of new-generation cables with 
single-mode fibers [14, 15], which are produced by 
many plants in Russia and the CIS countries [16], but 
in the choice of linear channel equipment, be oriented 
on the use of higher-speed technology (IKM-480, IKM- 
1920, etc.). By increasing capital investments on the 
construction of communication lines by only a few 
percent, it would be possible in the future to ensure 
a buildup of carrying capacity (in the AF channels) 
in it with minimum capital expenditures (in the first 
Stage only by installing additional IKM-30 channel- 
forming equipment and equipment for temporary group 
formation at the lower levels of the SDH hierarchy, 
and in the “.ure, if it be necessary, also replacement 
of the linea’ -hannel equipment and the equipment for 
tempor?iy soup formation at a higher hierarchical level, 
but wiuivut laying a cable). 


If funding is adequate, by increasing capital expendi- 
tures on the construction of lines by only 10-15 percent 
it is possible to use a cable with a greater number of 
fibers, which would make possible a considerable in- 
crease in the reliability of FOTS operation and would 
provide an additional reserve for possible buildup of in- 
formation capacity (in the AF channels). 
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Holding of certificate. The matter of choice of the 
manufacturing plant is dealt with upon completion of 
the planning stage and final refinement of the required 
technical specifications for the equipment and cable. In 
this stage it is very important to hold a certificate. Under 
conditions of a transition period to a market economy, 
during which there has been loss of state control (by 
the RF Ministry of Communications) over the course of 
development and production of equipment, the holding 
of a certificate is the sole guarantee that it meets the 
requirements of the RF ILCN. In addition, this is a 
guarantee thut a license will be granted for use of a 
network constructed with use of this communication 
equipment. 


The requirement that a certificate be held is identical 
for both imported equipment and that produced in 
our country. An exception is the first generations of 
nationally produced FOTS constructed during the USSR 
period and now widely introduced in the network in 
Russia and the CIS countries. 


Effective initial inspection. After the plant manufactur- 
ing the equipment and cable has been selected, a con- 
tract is concluded for their delivery. Upon its signing 
it is without fail necessary to make provision for deliv- 
ery, together with the equipment (cable), of operational- 
technical documentation, which must include: technical 
specifications (TS), technical description, instructions 
on installation, adjustment and operation and a warranty. 
After delivery of the items in the shortest possible time 
it is necessary to carry out an effective initial inspec- 
tion (checking of the principal technical parameters for 
correspondence to the TS). 


This is identically important for items of both national 
and imported equipment. In the event of deviations of 
the principal parameters from the requirements in the 
TS the items must be returned with insistence that the 
manufacturing plant replace them. 


Technical oversight of construction. The equipment and 
cable, having passed initial inspection, can be used in 
construction of the FOTS. As indicated by experience, 
in most cases imported FOTS use nationally produced 
optical cable. For such lines and for cases of use of 
nationally produced FOTS equipment the construction 
of FOTS, as already mentioned, must be carried out 
in total conformity to the Manual on Installation and 
Laying of Optical Cable and the Manual on Installation 
and Adjustment of FOTS Equipment. 


The technical oversight of construction by the operating 
communication enterprise involves checking on fault- 
less conformity to the points in these scientific-technical 
documents, in which allowance is made for the special 
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characteristics of the FOTS and the shortcomings inher- 
ent in nationally produced equipment and component 
base. 


These STD were prepared by the Central Scientific 
Research Institute of Communications (TsNIIS) (or with 
participation of the TsNIIS) during development of the 
first generation of each specific FOTS during the course 
of its development and preparation for introduction into 
the networks. But the principal, general provisions of 
these STD also are timely when introducing nationally 
produced equipment of subsequent generations, as well 
as imported equipment [17]. 


The proper choice of methods and instruments for 
measuring the parameters of OC [18, 19], as well as 
methods and equipment for its installation [17, 20], is 
important in the course of construction. 


Training of technical personnel. The effectiveness of 
the initial inspection of the principal components of the 
FOTS and the effectiveness of technical inspection in 
ihe stage of FOTS construction, as well as a high level 
and quality of FOTS servicing in the operation stage, 
are unthinkable without qualified retraining of operating 
personnel. 


Assisting the communication enterprises which have ini- 
tiated FOTS or intend to do so, 2- and 3-week courses 
have been organized for the training of technical per- 
sonnel in the FOTS field along different lines (planning, 
construction-installation work, peculiarities of operation 
of FOTS of different types, etc.). 


For this purpose the Advanced Training Institute (IPK) 
of the Moscow Technical University of Communica- 
tions and Information (MTUSI) (Moscow) has estab- 
lished a Department of Technical Operation of Digital 
and Fiber Optic Transmission Systems (TETs VOSP), 
drawing upon the services of specialists in the field of 
DTS and FOTS from the TsNIIS. The affiliate of a 
department based on the TsNIIS has been outfitted as 
a line-equipment center with operating copies of new 
DTS and FOTS equipment, laboratories and measur- 
ing instruments, technological equipment and gear for 
the installation of OC, copies of OC and cable cou- 
plings, methodological office with scientific, technical 
and methodological literature and operational documen- 
tation for FOTS. All this makes it possible, in addition 
to theoretical training at a high level, to carry out prac- 
tical exercises. 


In the course of the instruction process systematic 
study aids (21, 22] were prepared for publication 
with the assistance of department students, in which 
the principles of operation of first-generation FOTS 
equipment, in contrast to publications [17, 23], are 
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presented more fully, or without error, in contrast 
to [24]. Materials on FOTS equipment of subsequent 
generations are being prepared for publication. 


Assistance of TsNIIS. Taking into account the specific 
features of FOTS of difiereat types (nationally produced 
and imported) and different generations, it is desirable 
when introducing FOTS to seek wider assistance from 
the TsNIIS, which has more than 20 years of experi- 
ence in development work in the FOTS field, more than 
ten years of experience with their introduction into net- 
works, 7 years of experience in training technical per- 
sonnel in advanced training courses at the MTUSI and 
experience in certification tests of nationally produced 
and imported FOTS. 


The TsNIIS can afford multisided assistance: — in so- 
lution of system and network problems; — in expert 
evaluation of projects (with participaticn in planning, 
including optimum choice of equipment and cable) for 
specific FOTS; — in scientific-technical monitoring in 
the stages of initial inspection (with use of methods for 
measuring the principal parameters of FOTS of different 
types developed by the TsNIIS) and technical oversight 
when laying and installing cable, installation and adjust- 
ment of equipment, participation in acceptance of a line 
when it is ready to be put into operation; — in making 
measurements in the experimental operation stage; — 
in training technical personnel; — in specific develop- 
ment work in the field of the technology for installation 
of OC, optoelectronic component base of a new gener- 
ation, measuring instruments and FOTS equipment; — 
in construction of FOTS (installation of connectors) and 
Carrying out repair-restoration work on FOTS. 


Today — in times difficult for science — the TsNIIS 
still has retained a minimum of specialists who are in a 
position to render real assistance in the introduction of 
FOTS in the network. For communication enterprises it 
is more advantageous to draw upon the capabilities of 
the TsNIIS in the early stages of introduction of FOTS 
(better in the planning stage, but not later than before 
onset of FOTS construction). 


Anyone having questions relating to the materials 
touched upon in this article can telephone the author: 
(095) 306-02310. 
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’Makomnet-Raskom-Metrokom’ — Russia’s First 
SDH Network 


957A0502D Moscow VESTNIK SVYAZI in Russian 
Feb 95 No 2, pp 19-21 


[Article by V. V. Shmytinskiy, operations director, 
Metrokom network, candidate of technical sciences; the 
first paragraph is an introduction] 


[FBIS Translated Text] On 5 April 1994 the mayors of 
Moscciw and St. Petersburg opened a videoconference 
at whi the possibilities of the largest synchronous dig- 
ital hierarchy (SDH) communications network in East- 
ern Europe, technically and organizationally bringing 
together the networks of the Makomnet, Metrokom and 
Raskom companies, laid in the tunnels of the Moscow 
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and Saint Petersburg subways, as well as along the Ok- 
tyabr Railroad, were demonstrated. Their use for the 
development of the Russian Interlinked Communica- 
tions iWetwork (ILCN) will make possible a consider- 
able broadening of the communication services market 
in the Northwestern region of the country for differ- 
ent categories of users. This was discussed at a ses- 
sion of the Russian State Committee on Telecommuni- 
cations (GKES) held in late 1994, at which high marks 
were given to the experience in organizing SDH net- 
works, as well’ as the contribution of national and for- 
eign investors to their development in the territory of 
the Russian Federation. While obliging the directors of 
Raskom, Metrokom and Makomnet to present technical 
projects for coordination with the Technical Operations 
Department when constructing new FOTS and devel- 
oping SDH, and also to take measures for the linking 
of these networks with the "Scheme for Network Au- 
diosynchronization of Digital Networks in the Russian 
Federation," the GKES recommended to subdepartmen- 
tal communication enterprises that the resources of the 
digital networks of these companies be used in the plan- 
ning of their lines (leasing of channels). 


It is now already evident, and this has been reinforced 
by the decisions of the GKES, that synchronous digital 
hierarchy (SDH) equipment will be the basis for the 
further development and improvement of the primary 
communications network in Russia. The precipitous 
development of SDH networks throughout the world 
is demonstrating their considerable advantages over 
digital networks based on traditional digital hierarchy 
equipment, which recently has been given the name 
plesiochronic (PDH). 


The first SDH network in Russia appeared in Moscow 
through the efforts of the joint enterprise Makomnet, 
organized by the Moscow subway and the American 
Andrew Corporation. It is an annular structure running 
through the capital in the tunnels of the annular subway 
line, emerging at some radii. This network has been in 
operation for about two years and is supplying high- 
quality and reliable communication channels for users 
in Moscow. 


The second network based on SDH equipment was a 
similar network in St. Petersburg — Metrokom, con- 
structed in the tunnels and service structures of the St. 
Petersburg subway. As in Moscow, the partner in con- 
struction of the network was the Andrew Corporation. 


The AO Raskom connected these networks by a fiber 
optic cable, at the same time organizing a SDH network 
connecting 15 cities and villages located along the 
railroad with Moscow and St. Petersburg and with one 
another (see figure). 
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The Russian-American AO Raskom, whose founders 
were the Oktyabr Railroad, Russian AO Vyokoskorost- 
nyye magistrali and the Andrew Corporation, with the 
controlling percentage of shares held by the Russian 
side, was established for the purpose of developing, 
planning, construction and operation of fiber optic com- 
munication lines along the right-of-way of the Oktyabr 
Railroad in accordance with a license issued by the RF 
Ministry of Communications. 


The line project was drawn up by the Giprotranssig- 
nalsvyaz Institute (GTSS) under contract with the An- 
drew Corporation in conformity to the technical spec- 
ifications of the Oktyabr Railroad. Construction of a 
line 690 km long was initiated in October 1993 and 
operation began in June 1994. The network established 
in the first stage consists of two annular lines between 
St. Petersburg and Moscow which run along the rail- 
road right-of-way within the confines of the Oktyabr 
Railroad. Table 1 gives the principal parameters of the 
Raskom network. 


The line uses a self-supporting 28-fiber optical fiber 
from the Pirelli Company (Great Britain) which was at- 
tached on the supports of the contact network. The cable 
does not contain metallic elements, the optical fibers are 
single-mode, the wavelength of optical radiation is 1.3 
jam and attenuation is not greater than 0.35 db/km. The 
cable was suspended by the electrification service of the 
Oktyabr railroad without interruptions in train traffic. 


The structures which were used in suspending the lines 
were manufactured at Russian enterprises and have 
demonstrated their reliability. 


The apparatus of the fiber optic transmission system 
(FOTS) was installed in station structures (communica- 
tion buildings and radio relay points) located along the 
St. Petersburg-Moscow Railroad and is supplied with lo- 
cal guarantecd electric power from autonomous sources. 


At each point where linear channel equipment or 
equipment ensuring the possibility of input-output of 
Standard primary group channels with a speed 2,048 
Mbit/s is installed it also is possible to install equipment 
for organizing the principal digital channels with a 
speed 64 kbit/s or standard AF channels. The connection 
parameters of the organized digital channels meet the 
requirements of ICCTT Recommendations G.703 and 
GOST [State Standard] 26886-86. 


The equipment used corresponds to the international 
standards and has a certificate of the RF Ministry of 
Communications. The basic network transmission sys- 
tem is the equipment of the first level of the SDH hi- 
erarchy of the Northern Telecom Company, performing 
transfer of information with a rate of transmission of 
the digital signal 155 Mbit/s within the framework of 
the STM-1 synchronous transport module. 
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Table 1. Principal parameters of Raskom network 





























Construction principles Synchronovs digita] hierarchy, annular structure 
Rate of digital signal transmission 155 Mbit/s 

Total extent of network lines 690 km 

Number and type of optical fibers 28 (single-mode) 

Used optical range 1.3 ~m 

Number of muluplexers 19 

Number of regenerators 40 

Total network capacity (relative to principal digital channel) more than 2,600,000 











Makomnet-Raskom-Metrokom network 


Key. 1. Metrokom control center 2. St. Petersburg 3. 
Raskom control center 4. Moscow 5. Makomet control 
center 


The principal type of equipn.ent used in the network is 
the S/DMS Transport Node [X universal synchronous 
multiplexer of the Northern Telecom Company, which 
performs all the functions of the network center: input 
and output of component digital signals, their multiplex- 
ing to the level of the STM-1 transport modules and 
back, routine switching of flows within and between 
transport modules, reception and transmission of line 


signals from different directions, as well as the diagno- 
sis function. 


The configuration in the mode stipulated for a partic- 
ular center, on-line mode change, monitoring of the 
quality of transmission, switching of load fic-vs and the 
backing-up function are performed at the programmed 
level from a local terminal or from the network moni- 
toring and control system center. 


With respect to their technical capabilities the multi- 
plexers correspond to the general class of multiplexers 
of the first level of the SDH hierarchy, whose principal 
network interface for interaction with the plesiochronic 
network is a standard junction of the primary digital 
channel (PDC) 2 Mbit/s. 


In the first stage of FOTS operation one of the main 
problems was solved — the organization of communi- 
cation channels necessary for performance of the trans- 
port process technology of the Oktyabr Railroad. As 
the channel-forming equipment for organizing the chan- 
nels for technological communication use is made of 
equipment of the state enterprise Dalnyaya svyaz — 
SATsK frames and SK-30 complexes, making it possi- 
ble to organize both AF channels and basic digital chan- 
nels (BDC) developed on the orders of and meeting ihe 
specifications of the RF Ministry of Communications 
and used in the national communication network. 


The condition of all the network components is mon- 
itored and diagnosed by built-in microprocessors and 
specialized software and is under the constant around- 
the-clock observation of the contro! center. The control 
system makes it possible to configure the network, mon- 
itor the condition of the network, pinpoint the site of an 
accident and automatically reconfigure the network. 


The software is a flexible package of programs which 
can be expanded with respect to both functions and 
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quantitative indices of the monitored network elements. 
Like most other equipment producers, the PO Northern 
Telecom has developed the SUN as a working station. 


The control system is an important part of the SDH 
network which exerts a direct influence on the indices of 
reliability, economy, convenience and technical efficacy 
of servicing. 


Along the entire Raskom main line a service has been 
organized for the operation and integration of everything 
necessary for ongoing servicing and performing, in case 
of necessity, emergency restoration work. Since the 
network channels are used by the railroad, provision 
is made for concluding a contract for the servicing 
of linear cable structures by the electrification and 
power supply service of the Oktyabr Railroad and their 
inclusion in the list of facilities for priority restoration. 


The development of the ITS primary communication 
network on the basis of fiber optic cables with the use 
of SDH transmission systems was introduced into the 
"Scheme for Development and Distribution of Commu- 
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nication Facilities of the Russian ITS for the Period to 
the Year 2000" and was approved at a GKES session 
of 25 May 1994 as one of the promising directions in 
the development of national communication lines. The 
desirability of linking the construction of such lines to 
the "50x50" project in the interests of improving the RF 
Interlinked Communication Network was noted. 


The following work is included in the immediate 
plans of Raskom: planning, construction and starting 
up of the St. Petersburg-Viborg communication line 
in 1994-1995, as well as the planning, construction 
and starting up of a second communication line — St. 
Petersburg-Moscow — along the high-speed railroad 
main line during 1995-1998 for ensuring technological 
communication and for commercial purposes. 


Plans call for the further development of the commu- 
nication network along the main line of the Oktyabr 
Railroad in accordance with a license issued by the RF 
Ministry of Communications. 





Table 2. Principal parameters of Metrokom fiber optic communication network 


























Extent of cables in subway tunnels 105 km 

Cable capacity 

in central part of city (maximum) 60 fibers 

on remote radii 16 fibers 

Optical cable type single-mode 

Type of equipment used Synchronous digital hierarchy 
Rate of digital signal transmission 155 Mbit/s 

Optical range used 1.3 jem 





Basic network interface 


Primary digital connection 2,048 kbit/s ICCTT G.703, GOST 
26866-86 





Total network capacity (relative to principal digital channel PDC) 





more than 400,000 chan x km 
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The linking of all of the new lines with one another will 
be accomplished through the AO Metrokom digital fiber 
optic network organized by the St, Petersburg subway 
(it owns the controlling block of shares) and the Andrew 
Corporation, receiving a license from the RF Ministry 
of Communications early in 1994, 


The basis for construction of the first SDH network in 
St. Petersburg was the tunnels and service structures 
of the St. Petersburg subway and the latest telecommu- 
nications equipment supplied by foreign partners. The 
Metrokom fiber optic network was planned by the Len- 
metrogiprotrans institute. During less than four months 
the subway electrification service laid fiber optic cable 
in all the tunnels of the St. Petersburg subway for a to- 
tal distance of more than 100 km; the capacity of these 
cables was from 16 fibers at remote radii to 60 in the 
central part of the city — intended for use in the quite 
remote future. 


In order to accelerate the construction process, increase 
the reliability of the lines, facilitate its subsequent 
operation and possible switchings, all the connections 
of the construction lengths of the cables were made 
at stations. The use of single-mode fibers with an 
attenuation not more than 0.35 db/km at a wavelength 13 
yum made it possible to position the equipment not at all 
stations, but only in places where traffic is concentrated. 


The network topology is a multiring structure in which 
the main stations of each ring are concentrated in one 
place — at the network control center. In the first 
development stage this is substantially simplifying the 
distribution and switching of the digital channels among 
the rings. The annular structures are used both in the 
central part of the city and in the radii because such a 
structuring of the connection of the multiplexers makes 
it possible to back up not only the cable, but also the 
individual fibers, as well as the optical parts of the 
equipment. The principal network parameters are given 
in Table 2. 


As in the Raskom network, the basic transmission 
system is the equipment of the first SDH hierarchical 
level of the Northern Telecom Company, conveying 
information with a rate of transmission of the digital 
signal 155 Mbit/s within the framework of the STM-1 
synchronous transport module. 


Due to the diversity of the types of equipment which is 
used at the access level for connecting user’s equipment, 
the Metrokom network supports most of the interfaces 
standardized by the ICCTT and affords the user flexible 
access to the high-speed digital communication chan- 
nels, ensuring a high quality of signal transmission, not 
dependent on the distance between subscribers, on elec- 
tromagnetic influences and other interfering factors. 
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The reliability of connections in the network is attained 
by using the organizational and technical solutions 
generally adopted in world practice, including backed- 
up annular cable structures, a modular principle for the 
construction of equipment, a system for protective cross- 
switching and an automated monitoring and diagnosis 
system. In addition, the network has a high throughput 
and it can be further built up. It is easily integrated 
with existing communication networks. The operating 
condition of all network elements is under constant 
around-the-clock observation by the control center. In 
the event of accidents provision is made for remote 
dynamic reconfiguration of the network with retention 
of the already operating communication channels. 


The Metrokom network covers a large part of the terri- 
tory of St. Petersburg and due to the qualities enumer- 
ated above, as well as the great potential throughput, 
can be regarded as a really existing basis for establish- 
ing a digital fiber optic primary communication network 
for the city. The use of the channels in this network 
is affording new possibilities for solving the problems 
involved in the integration of communication services, 
delivery of information, development of municipal and 
departmental networks, broadening of the range of ser- 
vices afforded by communication enterprises and full 
satisfaction of the needs of banking and commercial or- 
ganizations. 


For the St. Petersburg subway the Metrokom network 
represents a changeover to a new qualitative stage in the 
development of the system of administrative and oper- 
ational communication, introduction of modern office 
and documentary communication services, moderniza- 
tion of systems for control of train traffic, diagnosis and 
emergency signaling systems, as well as systems for the 
monitoring and control of passenger traffic. 


The SDH equipment and the used annular topologies of 
the network are making it possible to establish a mod- 
ern primary network and rapidly increase the number 
of connecting lines (CL) between urban telephone of- 
fices, increase their quality and reliability, substantially 
increase the rates of digitization of secondary networks, 
in a very short time thereby solving one of the most 
urgent problems in providing telephone services to the 
city. Losses in calls during local and interurban con- 
nections are being substantially lessened, resulting from 
the vigorous development of networks of communica- 
tion enterprises and commercial organizations on the 
basis of existing local telephone networks. 


In the interests of urban services it is possible to es- 
tablish administrative networks for conveying informa- 
tion at different hierarchical levels and for different 
purposes. Due to a flexible organization the network 
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is ideally suited for supplying telecommunication ser- 
vices for large events held in St. Petersburg. In par- 
ticular, these include large international forums, ex- 
hibits, conferences and sports competitions, lu partic- 
ular, the Metrokom channels were used in connecting 
local networks when conducting a conference of the 
European Bank for Reconstruction and Development in 
April 1994, The Metrokom communication lines were 
made available for the relaying of TV signals while the 
Good Will Games were in progress. 


Designated high-quality communication networks, en- 
suring transmission of audio- and video information in 
digital form, joining of corporative local networks, and 
also organization of communication lines between PBXs 
with a high degree of data security, are being organized 
for financial institutions, production facilities, means of 
mass information and hospitals. An example of infor- 
mation networks established on the basis of FOTS could 
be the technical solutions adopted by the Metrokom net- 
work for banking institutions. 


The PDC throughput of 2,048 Mbit/s makes it possi- 
ble to organize the simultaneous transmission of data 
between local networks and individual terminals, tele- 
phonic and fax communication, and also audio- and 
video conference calls. The combining of distributed 
computer and communication resources (databases, net- 
work printers, E-mail centers, packet switching centers 
and communication lines to urban telephone networks, 
as well as interurban and international communication 
channels) into a separate network will make it possible 
to increase the efficiency of their use, to optimize the 
need for emanating and entering communication lines, 
and thereby to reduce expenditures for the payment of 
telecommunication services afforded by communication 
enterprises. In contrast to banking networks established 
on the basis of existing telephone and low-speed dig- 
ital channels, the Metrokom network is the sole net- 
work ensuring computer communication in real time 
with any interfaces, regardless of the distance of client 
subscribers from one another. This will make it pos- 
sible to organize a far-flung computer network, make 
maximum possible use of the already established infra- 
structure and considerably broaden the possibilities of 
users by the inclusion of high-speed, high-quality and 
well-protected fiber optic data transmission systems. 


The combined Makomnet-Raskom-Metrokom networks 
now constitute a large, developing digital fiber optics 
network with an extent of more than a thousand kilo- 
meters linking Moscow, St. Petersburg and the cities 
located betwec ) them by high-speed channels with a 
transmission rate 155 Mbit/s. Closely cooperating with 
the different telecommunication companies of the asso- 
ciation, the Makomnet-Raskom-Metrokom network has 
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become part of the world digital communication system 
affording users access to global telecommunication net- 
works. 


Industrial Potential of the Cable Industry 


957AOSO2E Moscow VESTNIK SVYAZI in Russian 
Feb 95 No 2, pp 21-22 


[Article by P. Pavlov] 


[FBIS Translated Text] The Fifth International Spe- 
cialized Exhibit "Cable Production Technology" 
was held during the period 28 November-2 De- 
cember 1994 at Moscow at the AO Vserossiyskiy 
nauchno-issledovatelskiy, proyektno-konstruktorskiy i 
tekhnologicheskiy institut kabelnoy promyshlennosti 
(VNIIKP — All-Russian Scientific Research, Engineer- 
ing Design and Technological Institute of the Cable 
Industry). By tradition the show exhibited equipment 
for the cable industry, wire and insulating materials, 
equipment for their production, testing apparatus and 
new technologies. This theme is attracting the attention 
not only of cable production specialists, but also users 
— communication specialists, power industry workers, 
electrical engineers and chemists. Equipment for eco- 
logically pure production, waste-free technologies and 
apparatus for the recycling of plastics, metal and cable 
also were displayed at the exhibit. 


The AO VNIIKP, the organizer of the exhibit, is 
one of the leaders in the sphere of development and 
manufacture of cables in Russia for different purposes. 
More than 1,000 km of the most modern fiber optic 
cable (FOC), developed by the VNIIKP, have already 
been laid in the Russian capital. Communications, as is 
well known, know no political boundaries. The zonal 
FOC lines St. Petersburg-Sosnovyy Bor, Riga-Yurmal, 
Minsk-Smolevichi and Ufa-Sterlitamak are in successful 
operation. They soon will be joined by the segments St. 
Petersburg-Minsk, Moscow-Petrozavodsk. 


Among the national participants in the exhibit were 
the Elektrokabel association, AO Ekspokabel, AO Elek- 
troizolit, SP Rybinskmash and others. 


The Podolsk experimental cable plant AO Ekspokabel 
produces more than 120 makes of cable items, including 
MRPM, PRPPM, KMM, KSPP and TRP communica- 
tion cables, radio frequency coaxial cables for RK-75- 
11, KPVk, KPVbv and other systems. The enterprise 
also is prepared to fabricate cable in conformity to the 
samples and specifications of the client. 


Among the 20 foreign exhibitors, representing three 
continents, it is impossible not to mention the Amer- 
ican company Corning Glass, the German compa- 
nies Alcatel, Kabelmetal and BASF, Austrian company 
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Rosendahl and Finnish company Nokia. Among the par- 
ticipants was the DSM Desotech bv (Netherlands), a 
leading chemical company producing materials for cov- 
ering optical fibers, the well-known producer of varnish 
and paint materials Intec Polymers Ltd (India) and oth- 
ers. 


It would be extremely difficult to designate the absolute 
leader in this constellation of foreign firms. But within 
the framework of this article, the point of departure 
for which was the exhibit mentioned above, it seemed 
desirable to tell in somewhat greater detail about the 
history and directions of cooperation with one of our 
traditional partners — the Nokia company. 


The branch group "Cable Industry and Machine Build- 
ing" of this company was the first to lay the way to the 
Russian market. Large-scale exportation of its products 
to the USSR was noted immediately after the Second 
World War. The cooperation, beginning with deliveries 
of cable products, has continued without interruptions 
and has led to a considerable project for productive co- 
operation in Russia. 


Scientific-technical cooperation in the cable industry 
field dates to 1970. The Nokia company delivered 
the first cable machines to Russia two years later. 
The Moscow joint enterprise Elkat, the participants in 
which are Nokia and Moskabel, has been producing 
cable products since 1991. The SP Neva Kabel is 
in operation in St. Petersburg; it produces telephone 
cables for Russian communication lines. Nokia supplied 
investments in it for equipment and for the training of 
personnel in the sum of 5 million dollars. 


Nokia, being one of the leading manufacturers of cable 
machines in the world, also began their production in 
Russia. The joint enterprise Sofikom, located in Podolsk, 
near Moscow, also will service cable machines produced 
in Russia. Nokia is a participant in this SP through its 
Swiss daughter company Nokia-Maillefer. The VNIIKP 
is another participant in this enterprise. 


The success of these companies is easily demonstrated 
at least in the example of the AO Neva Kabel. The 
company produced its first products in the summer of 
1993. Even now the market share of the company in the 
St. Petersburg region has reached 95 percent, whereas 
in the sphere of local telephone networks in the whole 
of Russia this firm accounts for more than 20 percent 
of the market. 


The productivity of the enterprise at the present time is 
approximately a million kilometers of wire annually. 
The basic copper raw material is received from the 
Moscow SP Elkat. The Neva Kabel company has 
already proceeded from the distribution of products to 
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purely market demand. A plan is being drawn up for 
the production of products corresponding to Western 
standards, since in the future an expansion of export 
deliveries is anticipated. 





Structure of OPGW optical ground wire 


Key. 1. Spiral-Space core with helical cavity of oval 
configuration 2. Vaseline 3. Optical fiber 4. Steel with 
aluminum cladding 5. AlMgSi 6. Thermal shielding 


The principal production of the Cable Industry and 
Machine Building group of the Nokia company consists 
of telecommunication and power cables, optical fibers 
and equipment for their production. During recent years 
there has been an intensive increase in the demand 
for radio-frequency and fiber optic cables. The market 
for radio-frequency cables to a considerable degree is 
being driven forward by the broad introduction of radio 
telephone networks with a cellular structure and cable 
TV systems. Fiber optic cables constitute the technical 
basis of one of the main directions in reconstruction 
and development of telecommunication networks and a 
larger and larger role is being played among them by 
modifications intended for their laying along elevated 
power transmission lines. These are so-called fiber optic 
lightning-arresting cables. 


The optical ground wire optical cable (OPGW) serves as 
a protective medium, as a means of communication. A 
lightning-arresting cable with an optical fiber is mounted 
on elevated power transmission lines using the usually 
employed installation equipment and welding of the 
fiber ends is by an automatic device. This structure of 
the cable (see figure) is a reliable and mature solution 
found on the basis of more than 10 years of experience. 
The lightning-arresting cable is intended primarily for 
use when erecting new power transmission lines or 
when replacing old cables. The manufacturers of the 
cables are sure that the owners of the power networks 
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will gradually replace their present-day standard ground 
wire cables in high-voltage lines by OPGW cables. 


This technology arose in its time for meeting the needs 
of power companies when establishing and developing 
private (industrial) networks. Nothing is better suited 
for the needs of electric power plants than an optical 
fiber. The electric and magnetic fields created by power 
cables exert no influence on the fiber. It has an insignif- 
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icant attenuation factor, which predetermines the great 
distances between the amplification points, as well as 
the considerably greater throughput and the possibil- 
ity of introducing new systems, such as video systems. 
However, even in this case the information capabilities 
of the developed cables proved to be so great that they 
considerably exceeded the technological needs of power 
networks of both today and tomorrow. 










































































Type (where n is the number of fibers) | AACSR/AW SS-nF 106/49 AACSR/AW SS-nF 121/34 

PRINCIPAL DATA 

External diameter, mm 19.2 19.2 

Mass: aluminum, kg/km 294 335 
steel, kg/km 333 233 
wire, kg/km 720 661 

Unloading during dilatation, kN 90.0 80.3 

Admissible load, not greater than, kN 40.60 36.16 

Minimum admissible bending radius, m 0.60 0.60 

Minimum admissible temperature during -15 -15 

laying, °C 

Maximum admissible tensile stress during 13 12 

laying, kN 

Construction length, km 0-7:(recom. 4) 0-7 (recom. 4) 

ELECTRIC PARAMETERS 

Resistivity at +20°C, ohm/km | 0.267 0.249 

ADMISSIBLE CURRENT LOAD 

Temperature of ambient medium +20°C; 450 

wire temperature +70°C; wind force 0.6 m/s; 

solar radiation 1000 W/m, A 

THERMAL STABILITY WITH SHORT CIRCUITS 

Maximum admissible current for 1-s short 11.4 

circuit, kA 

FIBER CORE 

Type of fiber single-mode single-mode 

Number of fibers 1-36 1-36 

Color of fibers IEC 304 IEC 304 











Accordingly, the excess resources can be leased to other 
operators for establishing general-use telecommunica- 
tion services and private networks. The demand for such 
cables is increasing throughout the world. For example, 
about 20,000 km of network with OPGW have already 
been constructed in Japan. Russia also has not remained 
to one side and during the past year a line was laid along 


the power transmission line between St. Petersburg and 
Lappeerenta (Finland). As an example, the table gives 
the parameters of two OPGW cables of the Nokia com- 


pany. 


Returning to the theme of the "Cable Production Tech- 
nology" exhibit, I would like to note the uniqueness 
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of these traditional exhibits. However, it seems desir- 
able to broaden the subject matter of these exposiions. 
With a high degree of assurance it can be said that in 
the case of demonstration of equipment for the laying 
of cable lines, control-measuring instruments, transmis- 
sion systems, etc. at them there would be a consider- 
able increase in the number of exhibitors and exhibits 
and accordingly, the range of interested specialists and 
organizations. 


Technical Security of Information 


957A0502F Moscow VESTNIK SVYAZI in Russian 
Feb 95 No 2, pp 26-29 


[Article by A. V. Petrakov, department head, Moscow 
Technical University for Communications and Informa- 
tion, professor, doctor of technical sciences (V. N. Alek- 
seyenko participated in writing this part); continuation 
of article in same journal, No 12, 1994; the first para- 
graph is an introduction] 


[FBIS Translated Text] A. V. Petrakov, professor, doc- 
tor of technical sciences, has prepared for publication 
a book entitled "Zaschita i okhrana informatsii, lich- 
nosti, imushchestva..." (Security and Safeguarding of 
Information, the Individual and Property...), which de- 
scribes problems involved in the protection and preser- 
vation of information, private business, dwelling, office, 
business, dacha, automobile, etc. by means of modern, 
world-level instruments, methods and procedures, in- 
cluding on the basis of application of the experience 
of Russian-foreign (for example, Knowledge Express) 
and Russian companies, such as Eleron. The size of the 
book is 10-12 printer’s sheets. The book is intended 
for a wide range of readers who have become anxious 
due to the criminalization of society and who desire to 
secure themselves and their surroundings to a greater 
degree against loss, theft and misappropriation. Orders 
for the book should be sent to the editorial office or or- 
dered by phone prior to 1 July 1995. 


Encryption using generators of pseudorandom numbers 
(PRN) is a rather commonly used cryptographic method 
whose principle involves the generation of a set of 
numbers using a PRN generator and superposition of 
the resulting set reversibly on open data (for example, 
using the logic operation “excluding OR"). 


The data decryption process essentially involves the 
repeated generation of a number set with a known key 
and superposition of such a set on the decrypted data. 
The resulting encrypted text is quite difficult to break if 
the number set does not contain repeating bit sequences. 
In actuality, if the set period exceeds the length of the 
entire encrypted text and no part of the initial text is 
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known, the encrypted text can be broken down only by 
direct (key) selection [2]. 


Several types of PRN generators have been developed 
on the basis of group theory. Congruent PRN generators 
are most readily available and efficient. For example, 
a linear congruent PRN generator produces series of 
pseudorandom numbers T(i) described by the expression 


T(i + 1) = [AxT(i) + C] x mod M, 


where A and C are constants, T(0) is an initial quantity 
selected as the generating number. 


Such a PRN device generates pseudorandom numbers 
with a definite repetition period dependent on the 
selected A and C values. The M value is usually set 
equal to 2°, where b is the length of the computer word 
in bits. 

GOST [State Standard] 28147-89, the national standard 
for the encryption of data, established in our country a 
single algorithm for the cryptographic transformation of 
data for data processing systems in computer networks, 
individual computer complexes and computers. 


The algorithm for cryptographic data transformation is 
intended for hardware or software application, satis- 
fies cryptographic specifications and does not impose 
restrictions on the degree of security of the protected 
information. 


In order to obtain a detailed description of the crypto- 
graphic transformation algorithm it is necessary to con- 
sult the materials in GOST 28147-89 itself [21]. A sim- 
plified description, but of considerable length (there is 
no room for it here) is given in [2). 


Increasing the degree of computer system security. 
Computer security specialists recommend a number of 
quite simple but effective measures for significant im- 
provement of the degree of computer security: — clearly 
distribute responsibilities among specialists involved in 
processing of information in the CS (separate applica- 
tion and system programmers, system administrators, 
users from outside organizations; it is desirable that 
these groups not overlap); — limit access to comput- 
ers, repositories of disks and tapes, documentation and 
other important printed forms (checks, blanks, etc.); — 
introduce built-in control systems (in especially impor- 
tant cases it is necessary to provide external oversight 
by personnel of that part of the organization which is 
not involved in data processing procedures; all the ter- 
minals must operate under programmed control and the 
procedures for entry into the system must periodically 
be unsealed and analyzed) and changes introduced into 
system files and programs must be carefully checked; 
— include specialists in the computer security field on 
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the administrative staff; — devote considerable attention 
to matters involving the authentication of CS equipment 
and users (this will be discussed below in greater detail); 
— view well-known cases of violation of CS security 
in the following terms: "This also may occur in our or- 
ganization, but it must not happen." 


One of the worst bottlenecks in the problem of CS se- 
curity is the determination of the authenticity of ev- 
erything in the computer environment: users, commu- 
nications and remote stations (terminals, PC or large 
computers). In the technical literature the term "authen- 
tication" is frequently used for this purpose. Three im- 
portant aspects of the authentication problem can be 
defined: a) authentication of the user — is the person 
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making use of CS resources a person who is entitled to 
do so; b) authentication of the called station — whether 
the station responding to a user’s query is precisely that 
which he called; c) authentication of the communication 
— whether the communication transmitted through the 
communication channel corresponds to its initial form. 


The standard approach to ensuring reliable authentica- 
tion of CS users is the placement, one after another, 
of protective "barriers" in such a way that the violator, 
having overcome one barrier, immediately encounters 
the next, etc. Although individual barriers may be over- 
come more easily than others, in general the protection 
system is quite reliable. 





Table 2. Different methods for restricting access to CS 





Criteria/Methods One-time 


passwords 


Digital passwords 


Magnetic cards Personal keys 





Does not require x 
memorization 





Hinders decryption x 





Simple to use + 





Hinders interception : + 
and copying 





Creates no threat to 
breaking of 
encryption system 





Hinders deception . + 





Capacity for o + 


implementation 





Relative cost of Low Medium 


implementation 


Medium Low High 





Notes for Table 2 
[Table 1 was in Part 
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Specialists in the CS security field usually recommend: 
— protecting the room where the CS terminals are 
situated (using special magnetic cards, coded locks or 
security guards); — limiting the number of users who 
can boot terminals (for example, each terminal can be 
activated only by using a special key); — controlling 
the work of users with an active terminal by means of 
passwords; — exercising control over procedures for 
access to different databases (most frequently password 
protection is used); — the encryption of confidential 
information is possible using an adequately stable 
algorithm. 


It can be seen that four of the five principal recommen- 
dations are related directly to authentication of the user, 
in other words, to ascertaining whether the particular 
user in actuality is the person who represents himself 
to be. There are two principal approaches to ascertain- 
ing the authenticity of the user. The first is based on a 
comparison with the stored standard of some "natural" 
characteristics of the person being authenticated: voice, 
fingerprints, handwriting, hand geometry, etc. The sec- 
ond approach is based on the user having some “arti- 
ficial" physical objects (special keys, magnetic cards, 
etc.) or some strictly personal, secretly kept from other 
persons, information (password, wife’s maiden name, 
grandmother’s birthday, etc.). 


Password protection is very widely employed; it is 
embodied in many CS. However, in many cases an 
adequate effect is not achieved. There are several 
reasons for this. 


The CS administration assigns excessively long pass- 
words. Not being able to remember them, the users 
write the password on scraps of paper, in notebooks, 
etc. Thereafter the password loses all its attractive fea- 
tures and becomes a physical object which is very easily 
counterfeited. 


Users tend to choose trivial passwords (such as year 
of birth, family name) which are very readily "broken" 
after several attempts. 


The process of introduction of the password into the 
system may be viewed by someone. You can set up an 
experiment and convince yourself how quickly one must 
enter the password on the keyboard so that someone 
standing alongside cannot commit it to memory. When 
entering the password make sure that no one is standing 
behind you. 


There is a table of passwords usually forming part of 
the software of the operating system. With inadequate 
attention to its protection the table can be changed, as 
often occurs. Encrypt the table of passwords! The key 
for the decryption algorithm must be in the possession 
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only of the CS administrator or the person responsible 
for information security. 


Cases are known when a "Trojan horse" is introduced 
in the CS, intercepting the introduced passwords and 
entering them into a separate file. Use the improved 
password protection methods which are described below 
in order to avoid such a threat. 


Evaluation of stability of password security. In 
essence a password is a series of letters of some 
alphabet and special symbols satisfying the restrictions 
on maximum and minimum length. 


The problems related to the stability of passwords were 
discussed for the first time in [7]. Here we will show 
the interrelationship between the different parameters 
entering into the so-called security formula, making it 
possible to calculate the mean time of reliable existence 
of the password security system. 


We will stipulate the following notations: R is the rate 
of data input into the CS (symbols/unit time); C is the 
number of symbols fed into the computer during the 
access procedure; L is the number of symbols in the 
password (that is, password length); S is the size of the 
set from which the symbols for the password is drawn; 
P is the probability of a successful penetration of the 
security system; Tis the mean security time (mathe- 
matical expectation of a random quantity characterizing 
the time interval during which the security system is 
not subject to penetration); T is the time during which 
the violator undertakes systematic attempts to penetrate 
the security system; d is the time delay (time interval 
between two unsuccessful attempts to penetrate into the 
CS). It is specially introduced by the CS administration 
for the purpose of reducing the number of attempts to 
penetrate the security system during some time interval; 
d = | if there is no delay, d > otherwise. 


The mean security time is given by the expression 
(safety formula): T,. = (dxC/R) x S“/2, where the value 
dxC/R defines the total time spent by the violator in 
one attempt to break down the password; S* is the total 
number of possible passwords. 


Assume that N, is the number of attempts to break down 
the password during the time T. Then N, = T/(dxC/R) 
= (TxR)/(dxC). 


The lower limit is Po, for the probability P:Po = N,/S* 
= (TxR)/(dxCxS*). 


Finally, since P < Po, we can estimate the probability of 
penetration of the security system: P (TxR)/(dxCxS*). 


Now the CS administrator has a simple and effective 
tool for determining various specific parameters entering 
into the security formula. 
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We will assume that it is necessary to calculate the 
necessary length of the password, other parameters 
being fixed. Since St = (TxR)/(PoxdxC), we can write 
L = [log(TxR)-log(PoxdxC)/log(S). The expression T 
= PxS'xdx(C/R), showing the correlation between the 
time which a potential penetrator has at his disposal 
and other parameters of the security system, also may 
be of practical value. 


Several words must be said about why the need arose 
for introduction of the “lower limit" (Po) concept for 
the probability of penetration of a violator into the CS 
during the time T. The fact is that the ill-doer after 
each unsuccessful attempt at penetration strikes one 
value from his list of possible passwords. Thus, if, for 
example, the security system contains a maximum of 
1,000 passwords, in 999 attempts the violator selects 
the necessary value with a probability 1. It is a different 
matter if the system is organized in such a way that after 
each unsuccessful attempt at penetration into the CS it 
automatically switches to some new password value. 
Naturally, the switching process must be coordinated 
with the legitimate user — the possessor of the initial 
password. In this case the intruder is up against a far 
harder wall: it is impossible to strike the tested password 
from his list of possible passwords; the fact is that 
the security system can switch back to it after several 
intervals. 


There are different methods for coordinating switching 
to a new password. The best is the use of a device ensur- 
ing switching in a given password space in conformity 
to a pseudorandom law with a uniform distribution [4]. 


Password protection. The simplest of password pro- 
tection methods is encryption of the table of passwords 
stored in the computer memory. In this case the user 
introduces his password in an open form and the com- 
puter program (or a special microcircuit) encrypts it and 
compares it with the stored standard. This results in 
protection against readout and copying of the table of 
passwords, but everything stated above concerning the 
possibility of misappropriation of the passwords stipu- 
lated in open form remains true. In particular, a “Trojan 
horse," intercepting the password introduced by the user 
even prior to the encryption stage, can be introduced 
into the CS. 


The second method recommends the use of "one-time" 
passwords. The user has a list of passwords, each of 
which is used only once, after which it is deleted from 
the computer memory and crossed off the user’s list. 
In such a case the interception of the password is 
unthinkable — it is never repeated. 


The shortcomings of this method are: first, somewhere 
it is necessary to store the list of passwords; second, 
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purely administrative difficulties arise — the list may 
occupy a quite large volume of computer memory, it 
must be changed constantly, etc. 


The third method for coding passwords is based on 
the “personal physical key" concept. A table is stored 
in the computer memory in which are stored both the 
passwords in encrypted form and their open variant. 
In addition, the persons allowed to work with the CS 
are issued a special magnetic card on which is entered 
information controlling the encryption process. We note 
that this information does not exist within the computer. 
The access procedure requires that the user insert the 
card in a special readout device and introduce his 
password in an open form. Thereafter the password is 
encrypted using the information entered on the magnetic 
card and the appropriate point of entry into the table 
of passwords is sought. If the encrypted password 
corresponds to the stored standard the authenticity of 
the user is deemed established. 


In the latter case there is the threat that the violator, after 
analyzing the "encrypted password"-"open password" 
pair will be able to “break down" the coding algorithm. 
Accordingly, i. is recommended that use be made 
of the RSA ad DES schemes, which have proven 
themselves to be reliable (it must be remembered 
that “locally made" algorithms are readily vulnerable 
to cryptoanalysis). In addition, the person breaking 
into the computer may attempt to use the collected 
knowledge for the interpretation of files containing 
secret information. It is therefore necessary to code the 
passwords and files by means of different encryption 
schemes and as a minimum use different keys. 


A number of promising ideas related to the protection 
of passwords are based on the theory of open keys. The 
user has both an open (public) key and a secret (per- 
sonal) key. Although knowing the encryption key, it is 
very difficult to retrieve the decryption key. The ac- 
cess procedure looks as follows: using his personal key 
the user forms a password and enters it in the computer. 
The computer generates some random number and com- 
municates it to the user. Then the random number is 
encrypted by means of the user’s personal key and it 
is returned to the computer, where it is decrypted and 
compared with the original. Since the random number is 
never repeated from session to session (it may be based, 
for example, on the time and date of the communica- 
tion session), the interception of this information makes 
no sense. Only the “open” parameters of the encryption 
system are stored in the computer memory, so that their 
misappropriation also is useless. Specialists in the in- 
formation security field feel that the possibilities of the 
open keys method for authentication purposes have still 
been far from exhausted [5]. 
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The data in Table 2 make it possible to compare 
different methods for limiting access to the CS with 
respect to a number of criteria. 


Computer virus. Since about 1984 the term "computer 
virus" (CV) has constantly appeared on the pages 
of popular publications and special issues of serious 
scientific investigations and seminars and conferences 
have been devoted to it. It is a rare experienced 
programmer who does not now have antivirus programs 
in his library. Some programmers have collected entire 
"drug stores" of 10-15 such programs. Such collection 
efforts are not without serious basis — the electronic 
epidemic, overwhelming the Western countries, is more 
and more afflicting our country as well. 


Today 85 percent of the viruses circulating in Russia can 
bear the label "Made in Russia." Precisely this explains 
the "virus phobia" so widespread among Russian users 
— acomplex of fears of viruses in which all computer 
malfunctions are ascribed to the invasion of viruses. 
Meanwhile, the neglecting of warnings of detection 
programs about the possible presence of a virus in a 
computer is evidently extremely risky, especially for 
Russian users. 


Unfortunately, it is extremely simple to create a virus; 
it is sufficient to have the ASSEMBLER computer 
language in which, as a rule, viruses are written, and 
to know the abcs of programming. By the admission of 
many programmers specializing in antivirus "first aid,” a 
large part of the computer "infection" spreading through 
the country has been created extremely illiterately, 
and this means it is detected and cured by antivirus 
programs only with difficulty. Specialists very strongly 
recommend that no kinds of games be played by lovers 
of these games on their computers and that they not be 
distracted by them because very frequently the cause 
of computer contamination by a virus is triggered by a 
game imported on a diskette (11). 


The history of CV is associated with the name Fred Co- 
hen, a well-known specialist in the computer security 
field, a scientific associate of the University of Cincin- 
nati. Working on the problem of protection against 
unauthorized copying of software, Cohen wrote a short 
program which had the capability for self-reproduction 
and completely different destructive actions: deletion of 
important information on the system disk, destruction of 
files, change in system variables in the computer soft- 
ware, etc. The program virus was activated in the case 
of illegal copying of the initial owner's program. 

The work of F. Cohen was published in the materials 
of a national conference on computer security in 1984. 


Beginning precisely from this moment the “computer 
plague of the 20th century” began its victorious march 
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through the countries of Western Europe and then the 
United States, damaging thousands of computers of 
different companies, government institutions, scientific 
laboratories and universities. 


The problem was difficult to solve. CV are capable of 
infecting thousands of computers combined into an in- 
formation network literally in several hours. According 
to estimates by experts, during 1988 alone the attack of 
a computer virus explained about 50,000 cases of im- 
pairment of normal functioning of information computer 
systems. Computer viruses damaged PC at universities 
in the states of Delaware, Wyoming and Pennsylvania, 
at George Washington and Georgetown Universities, at 
colleges in Bowie (Maryland) and Alameda (California), 
and also at other academic institutions in the United 
States. There is information on infection of computers 
in the US Departments of Defense and Justice, CLA, FBI 
and NASA. Among the commercial firms those which 
suffered the most were Apple, ATT, Arco and other 
corporations producing PC. 


The following example of damage to one of the aca- 
demic institutes in the Russian Federation by a virus is 
typical. The IBM PC XT earlier operating completely 
normally began to reload when an attempt was made to 
activate applied user programs. After a brief study the 
system file COMMAND.COM, considerably increased 
in size — by approximately 0.5 Kbyte — came un- 
der suspicion. The "normal" COMMAND.COM file was 
copied, then the program was again started up. And lit- 
erally before the eyes of the scientific specialists the file 
increased to its former size. It was necessary to use a 
special correcting program in a step-by-step mode in or- 
der to be convinced of the bitter truth: impairments in 
PC operation were caused by some malicious intent, by 
no means by random error. 


It was found that hundreds of programs at the institute 
were infected by a virus which was sssigned the name 
DOS-62. The virus was triggered by a program carrier 
and proceeded to seek out a program “victim.” In the 
event that such was found, with a probability 7/8 it 
was infected, with a probability 1/8 it was modified in 
such a way that its further use did not seem possible. 
Thus, the virus made efforts to contaminate as many 
programs as possible and thereby to ensure its own 
viability. The finale of this story, happily, was on the up 
side: an ANTIVIRUS program was developed making 
it possible to carry out reliable diagnosis and cure 
of IBM PC XT/AT from three viruses propagating in 
the Russian Federation: DOS-62, “leaf fall" and "black 
hole.” 


The DOS-62 virus can be assigned to the “nuisance” 
category. However, the others are used for criminal 
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purposes — for blackmail and extortion of large sums 
of money. Cases are known when the owners of 
computer systems were informed by telephone that a 
virus "delayed-action bomb" had been connected to 
one of its computers and for a definite sum it would 
be eliminated: the sum requested was hundreds of 
thousands and even millions of dollars. In many cases 
the computer system owners did not elect to report the 
blackmail cases to the police. Indeed, this reveals to 
what extent their computers were not protected, on the 
one hand, and on the other hand may reveal a criminal 
nature of their finances. 


In the United States the first criminal activity with 
the intentional introduction of a CV began in 1985. 
The firing of a computer systems security director 
cost an insurance company dearly: the CV distorted a 
considerable number of entries representing confidential 
information. In October 1988 a court penalized the 
former director with a fine of 12,000 dollars or 10 years 
in prison. Now in 48 states in the United States there 
are laws on the books under which computer crimes are 
criminally punishable, but these laws were enacted prior 
to the widespread propagation of “electronic epidemics." 
The legislation, to be sure, is in need of substantial 
revision (this applies, in particular, to the Russian 
Federation), but it also is necessary to take into account 
the fact that the detection of the specific initiator of 
the CV, and especially proof of his guilt, is extremely 
difficult due to the considerable number of varieties 
of viruses, differing with respect to place of detection, 
nature of the destructive effects and logic structure of 
their functioning. 


With respect to the functioning logic, existing viruses 
can be divided into four principal types: “traps,” “logic 
bombs," "worms" and "Trojan horses" [4]. “Trap” 
viruses use different types of error and inaccuracies in 
the software for their own purposes. For example, in 
writing of programs it is common to use the follow- 
ing procedure: the programmer indicates the points of 
entry (address of the command or the command itself 
from which the implementation of a subprogram be- 
gins), intended for the debugging of the software or the 
insertion of an additional code in some part of the mem- 
ory. These points are usually deleted in the final stages 
of software development. However, if the program in- 
volves several thousand operators and at the same time 
is poorly structured, the developer is frequently not in a 
position to control all points of entry. In this case they 
open unlimited and virtually uncontrollable access to 
any CS resources. The place of debugging procedures 
is occupied by “trap” viruses, performing by no means 
harmless actions. 
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"Logic bombs" are activated differently — these are 
virus programs performing ill-intentioned actions with 
the satisfaction of a number of logic conditions. The 
most common of the programs of this type is the 
"delayed-action bombs.” In this case the signal for onset 
of aggression may be a definite stage in PC operation, 
onset of a specific time and date, or the result of some 
random event in the computer environment, sometimes 
relating to a quite remote moment in time. The special 
danger of “logic bombs" is that in these programs there 
is a definite "incubation period" during which they strive 
to contaminate numerous reserve copies of the main 
software. 


"Worm" programs are hidden in the procedures used by 
system programmers in seeking out computer resources 
in the network free at a particular moment in time. 
Upon receiving a signal that one computer element or 
another has come to a standstill, the program dispatcher 
at the central computer inspects the list of tasks awaiting 
servicing from elements of this type and sends the 
task to the corresponding element. In contrast to these 
procedures, "worms," detecting the idle elements, do not 
communicate this information to the program dispatcher 
but instead arbitrarily capture it, forcing the performance 
of useless and expensive work: printing out of entire 
rolls of paper, processing an endless cyclic part of 
the program and so forth, thereby disorganizing the 
operation of the CS as a whole. 


An example of a “Trojan horse" program has already 
been examined. Viruses of such a type, masked under 
ordinary user application programs, are most common 
due to the simplicity of their creation and the ease of 
their multiplication in the program environment. 


All the presently known virus programs have an approx- 
imately identical structure. They consist of four parts. 
The first part is a fragment of a program code by means 
of which the virus penetrates into the computer mem- 
ory. The second part ensures copying of the virus on a 
floppy or hard disk, adding it to a file or the loading 
sector on a disk. The third part describes the conditions 
under which the virus initiates its activity. Finally, the 
fourth part of the virus program also is the algorithm 
proper for its destructive actions. 


A few words about the complexity of virus programs. 
They vary from very simple (Doctor Highland, editor of 
the journal COMPUTER AND SECURITY, developed 
a virus using solely the instructions of the DOS com- 
mand file) to extremely complex (the so-called Cornell 
virus contains more than 30,000 operators). 


With respect to the criterion of their field of contamina- 
tion, CV can be divided into three groups: contaminat- 
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ing information in a PC, infecting large computers and 
disorganizing the operation of computer networks. 


Viruses of the first group are those which are most wide- 
spread, which is attributable to the ease in copying soft- 
ware on floppy disks, relative simplicity and inexpen- 
siveness of PC and absence in most organizations hav- 
ing PC of any means for affording protection against 
"electronic infection." During 1988 alone the organiza- 
tion Association for Contending With Computer Viruses 
(United States) received reports of 400 cases of contam- 
ination by viruses which put not less than 90,000 PC out 
of commission. And it must be taken into account that 
most virus crimes are simply nowhere recorded and are 
not counted. 


With respect to large computers, their infection by a 
virus is considerably more difficult, although in many 
cases they are carriers and even sources of infection 
in distributed computer networks. The introduction 
of CV into the software of large computers usually 
has the objective of disorganizing the operation of 
large computer centers and systems. For example, 
in November 1988 two virus attacks were directed 
against the computer system of the US Atomic Energy 
Commission at the Livermore Laboratory. A little later 
a report was received on virus damage of the largest 
network of the US Department of Defense, ARPANET, 
linking together about 60,000 computers in the entire 
territory of the United States. Despite the adopted 
emergency measures it was impossible to prevent the 
outbreak of an epidemic: the virus also penetrated into 
the more secret MILNET network of the Department 
of Defense, which was supplied with special means for 
contending with unauthorized access to information. 


Methods for contending with a "virus" epidemic. The 
suppliers of software have reacted rapidly to the ap- 
pearance of programs infecting computer systems. Spe- 
Cialists in the information security field have developed 
and offered for sale a series of antivirus programs capa- 
ble of suppressing or considerably limiting the spread- 
ing of viruses of a definite type. Unfortunately, such 
"medicine" has usually been oriented on already known 
"diseases," whereas the developers of program viruses 
never stand still. As a result, the effectiveness of use of 
antivirus programs is dropping, whereas the number of 
viruses of a new type is precipitously increasing. 


Also increasing is the need for the services of specialists 
in the field of computer security. In the United States 
alone the cost is estimated at tens of millions of dollars. 
The struggle against the electronic epidemic is being 
waged in three principal directions: hardware approach; 
software approach; legal measures. 
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The hardware approaches most frequently involve vari- 
ous cryptographic schemes and are used in combination 
with special software making it possible to solve spe- 
cific tasks in the struggle against viruses: formulation of 
a flow control schedule, checking on program priorities, 
etc. Such solutions have not come into widespread use: 
the significant cost and influence on the efficiency of 
CS functioning are responsible. 


The software approaches for protection against viruses 
can be divided into two large groups: those preventing 
the introduction of a virus into a system and exposing 
a source of infection in an already contaminated com- 
puter. Programs of the first type are on resident disks 
and periodically check the system for the presence of 
a virus in it. All disks connected to the system also 
are checked and in case of danger of a virus attack a 
warning signal is issued. First of all such symptoms of 
activity of a virus are checked as entry into a working 
program, the disk loading unit or system file. 


Programs of the second type pinpoint the place of 
introduction of the virus by running through an “empty” 
system and detecting changes in system files [9]. 


Next we give a number of practical (valuable) tips. 


1. Do not use programs with unregistered owner’s 
rights. For example, the Providence Journal company 
requires that users load their PC only with disks be- 
longing to the company. Employees of Hewlett Packard 
are forbidden to put in service software without regis- 
tered owner’s rights. 


2. Purchase software on a centralized basis in confor- 
mity to a verified list of deliveries. 


3. Actively use labels forbidding copying on floppies. 


4. Carefully instruct users about the danger of an 
"electronic epidemic." Explain the threat posed by use 
of unknown programs. 


5. Use antivirus program vaccines. 


6. Check the size of all files — system and working. 
Print a table containing initial information on the size 
of files and compare it with the current size — the virus 
frequently changes the size of files. 


What actions must be taken if a CV has nevertheless 
contaminated your computer system? 


Generally speaking, this is dependent on the nature of 
CS contamination and how it was infected. However, 
some general recommendations may be useful. 


1. Cut computers off from the power source, which will 
prevent further damage and/or repeated infection by the 
virus. 
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2. Attempt to isolate the virus and determine the logic 
of its operation. Make use of special antivirus programs. 


3. Determine the nature and extent of the region of 
damage by the virus: whether it has propagated to 
other computers if your PC is connected to a computer 
network. 


4. Completely clean the contaminated disks, which can 
be restored using duplicating disks or tapes. However, 
if in your organization there is no regular system 
restoration support, delete all the suspected programs 
and check the others in an "empty" system several times. 
Sometimes it is necessary to sacrifice some information 
in order to be completely sure that the CS has been 
Cleaned up. 


5. Ascertain the reason for the contamination. Remem- 
ber that a virus never appears "by itself." Make a careful 
analysis of the virus attack with the specialists of your 
organization. 


The modern world is very interlinked and interde- 
pendent. To a considerable degree this is attributable, 
among other things, to the widespread existence of com- 
puter control and communication systems. The infor- 
mation circulating in such systems is a critical element 
capable of causing large-scale accidents, military con- 
flicts, disorganization of the activity of science centers 
and laboratories, ruination of banks and commercial or- 
ganizations. 


The information may be a personal, military, state or 
commercial secret. Information has become a commod- 
ity which has a price, an owner and a guarantee of qual- 
ity. Millions of people are participating in honest pro- 
duction, exchange and dissemination of this commodity. 
Reasonable and productive work must be done in order 
to make the information and computer world safer and 
more reliable. 


Progress Report on Construction of Major 
Telecommunication Links 


957A0767A Moscow VESTNIK SVYAZI in Russian 
Apr 95 No 4, p 30 


[Report by O.G. Belov, general director of AO ROS- 
TELKOM. 


{[FBIS Translated Text} 


MOSCOW - KHABAROVSK AND MOSCOW - 
PALERMO 


At its March meeting the Board of the Russian Fed- 
eration’s Ministry of Communication was appraised 
about progress made in construction of both the digi- 
tal Moscow-Khabarovsk communication system and the 


TELECOMMUNICATIONS 31 


Moscow-Palermo line. The report was submitted by 
OG. Belov, director of the AO ROSTELKOM. 


Moscow-Khabarovsk Digital Communication 
System 


In compliance with the decision by the Russian Federa- 
tion’s Ministry of Communications [MK RF] regarding 
the development of a modern communication network 
on Russian territory, the AO ROSTELKOM (Russia: 
Telecommunications Joint-Stock Company] invited in- 
ternational bidding for this job. An international contract 
was finally signed with the foreign consortium Sumit- 
omo (Japan) - NEC [Nippon Electric Company) (Japan) 
- Siemens AG (Germany) regarding creation of a digital 
Moscow-Khabarovsk communication system, with the 
inclusion of a subcontractual agreement that the whole 
complex of design and construction-installation work 
will be done by the ROSTELKOM staff and subcon- 
tractors. 


In accordance with MK RF Order No. 27 issued on 
8 February 1994, ROSTELKOM does the overall man- 
agement. It coordinates the activities of all organizations 
and enterprises participating in creation of this commu- 
nication line so as to ensure, as the principal customer 
and project organizer, that all problems of design, con- 
struction, material-and-technical support, financing, and 
personnel training will be solved. 


The project documentation is being generated by the 
chief design organization GIPROSVYAZ-4 [State In- 
stitute of Communication Equipment Research and De- 
sign] in Novosibirsk jointly with the subcontracting or- 
ganizations GSPI RTV [State Special Design Institute of 
Russian Television] and GIPROSVYAZ [State Institute 
of Communication Equipment Research and Design] 
in Moscow, based on guidelines approved by ROS- 
TELKOM and agreed upon with GKES TEO [Engineer- 
ing and Economics Department of State Commission for 
Electrical Communications) regarding digital radio re- 
lay line (TSRRL) construction. 


The constructicn work is done by ROSTELKOM staff 
jointly with five organizations specializing in instal- 
lation: AO RASTR in Moscow, AO SMU-175 [Con- 
struction and Installation Management] in Omsk, MTU 
AGAT in Irkutsk, AO SMU-166 [Construction and In- 
Stallation Management) in Khabarovsk, and AO MGSS 
[Interurban Communication Construction] in Moscow. 


In accordance with the contract, which went into effect 
on 28 August 1994, the construction of this system was 
to proceed in three stages. 


The tasks to be performed in the first stage (to be 
completed by February 1996) are reconstruction of 
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146 radio relay stations and construction of 9 new 
ones covering a distance of 7650 km, construction of 
fiber-optic communication lines (overall length 813 km) 
from those stations to a tandem central office and then 
to international switching stations (total number 24) 
in Khabarovsk, Novosibirsk, Yekaterinburg, Samara. 
As a standby capacity for the underwater segment 
of the Russia-Japan-Korea system, a ground station 
for a satellite communication system is being built 
in Khabarovsk (scheduled to begin operating in April 
1995). 


Upon completion of the work there will be in opera- 
tion 6+2 radio relay trunks operating with digital syn- 
chronous equipment hierarchy at a 155 Mbit/s transmis- 
sion rate and 11,520 telephone channels. 


The tasks to be performed in the second stage (to be 
completed by October 1996) are laying and installing 
a fiber-optic cable (total length 1690 km) with a 
digital transmission system from: the tandem central 
offices (total number 19) to the Automatic International 
Telephone Network stations in the oblast cities. 


The tasks to be performed in the third stage (to be 
completed by January 1997) are laying and installing 
a fiber-optic cable and installing digital transmission 
system equipment on the 737 km long Moscow-Samara 


segment. 


In 1994 ROSTELKOM secured full financing in rubles, 
for the design and construction-installation work. In or- 
der to complete the program in 1995, all necessary fi- 
nancial resources have been appropriately allocated and 
all jobs have been assigned to contractors. Payments 
for equipment imported in 1994 and early 1995 were 
made on a regular basis in foreign currency. To facilitate 
control and inspection during the entire process, ROS- 
TELKOM has set up a computer center for management 
of TsRRL [Digital Radio Relay Line} construction. 


The complete working documentation for the first stage 
of construction has been generated, that for both second 
and third stages will be completed during the third 
quarter of 1995. Review of the project documentation by 
experts has been assigned to the SVYAZEKSPERTIZA 
[Communication Experts] enterprise. 


In accordance with the charts drawn up by the Con- 
sortium jointly with ROSTELKOM and other contract- 
ing organizations, equipment for the the RRS-1/RRS-65 
segment is being delivered by Siemens AG and equip- 
ment for the RRS-66/RRS-154 segment is being deliv- 
ered by NEC. 


In 1994 NEC delivered 90 percent of all equipment 
(except the cable). Siemens AG will begin delivering 
equipment during the first half of 1995, deliveries 
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scheduled for 1994 not having been made. Cables for 
the fiber-optic communication lines are being delivered 
according to the adjusted time chart. 


In 1994 ROSTELKOM did 48.6 billion rubles worth of 
overall construction work. During that year there were 
installed metal supports structures for six radio relay sta- 
tions. Diesel-electric generator sets and accessory equip- 
ment for all [sic] 14 [146 ?] radio relay stations were 
assembled in containers and unloaded at their respec- 
tive destinations, nine of these radio relay stations be- 
ing ready now. Work on reconstruction of we existing 
diesel-electric power plants has been completed, foun- 
dations of shelters for 137 out of 142 radio relay stations 
have been !aid. New facilities have been built for tech- 
nical apparatus in 6 out of 7 radio relay stations and for 
diesel-electric generator sets in 3 out of 4 radio relay 
Stations. 


Preparatory work for installing 582 km of fiber-optic 
communication lines (clearance of land strips, excava- 
tions, formation of passages, assembly and burial of 
telephone channel conduits, etc.) has been completed. 
There also have been installed containers in 80 out of 
142 radio relay stations. Technical apparatus has been 
containerized in 54 out of 142 radio relay stations and 
installed in the technical studios of 6 out of 13 radio 
relay stations. Antennas and waveguides have been in- 
Stalled in 18 radio relay stations and antennas are being 
installed in 5 others. Electric 10 kV power transmission 
lines have been installed at 32 out of 55 radio relay sta- 
tions. 


A foundation has been laid and a container has been 
mounted on it for the Khabarovsk ground station of 
the satellite communication system. The engineering 
apparatus obtained from NEC at the end of February 
1993 is now being installed. A fiber-optic cable is 
being laid and installed from the TRP-20 telephone 
relay sub-station to that satellite ground station. In this 
TRP-20 substation has been installed equipment with a 
transmission capability of 45 Mbit/s. 


In his report O.G. Belov mentions that the problem of 
disposal of earth dug up for installation of the 40 km 
long fiber-optic Noginsk-Spas Klepiki communication 
line has not yet been solved, because of the unacceptable 
demand made by the Yegoreevskiy Rayon (Moscow 
Oblast) Administration that an automatic telephone 
network for 10,000 subscribers be installed free of 
charge. There is as well no full agreement yet about the 
disposal of earth dug up in other rayons. Furthermore, 
the equipment suppliers do not have certificates of 
compliance for imported goods. 
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Moscow-Palermo Communication Line 


Construction of the Moscow-Palermo (ITUR=ltaly- 
Turkey-Ukraine-Russia) communication line has 
proceeded since 22 June 1994, in accordance with 
the international contract involving the firms ALCA- 
TEL SUBMARCOM, MARISTEL, and AT&T, the 
Directorate of Turkish Post-Telephone-Telegraph Ser- 
vices, AO ITALCABLE, AO IRITEL, AO UKRTEK 
(Ukrainian Telecommunications], and AO ROS- 
TELKOM. The contract awarded to ALCATEL on 
the basis of an international bidding contest went into 
effect on 18 January 1995. 


The land segment of the ITUR line on Russian Federa- 
tion territory is a Moscow-Novorossiysk cable. Its con- 
struction proceeds in accordance with another interna- 
tional contract, namely contract No. RT/05-4-0012-278 
signed by ROSTELKOM and Siemens AG on 20 July 
1995, along with a subcontract signed by Siemens AG 
and the SOMES [Construction Department for Inter- 
national Telecommunication] branch of ROSTELKOM. 
This subcontract went into effect on 18 October 1995. 


The underwater segment of the ITUR fiber-optic cable 
communication line with two 140 Mbit/s transmission 
systems is 3410 km long. Its Moscow-Novorossiysk 
land segment including eight river crossings in Russia’s 
central zone is 1632 km long, with nine unattended 
repeater stations and four new adjunct electric power 
transmission lines. 


The underwater segment is to be completed by March 
1996, the Rostov-Dzhubra land segment (first stage) by 
December 1995 and the Moscow-Rostov land segment 
(second stage) by June 1995. 


The chief designer of the Moscow-Palermo communi- 
cation line is GIPROSVYAZ [State Institute of Com- 
munication Equipment Research and Design]. The chief 
contractors are AO MEZHGORODSVYAZSTROY [In- 
terurban Communication Construction] and AO POD- 
VODSPETsSTROY [Underwater Special Construction]. 


In 1994 ROSTELKOM fulfilled its obligations with 
regard to a comprehensive survey of the Black Sea, its 
shore and off-shore as well as the open sea (segments 
Ye-3 for Ukraine and Ye-4 along the Russian coast), 
and handed over all the material to the contractor. 


The working documents for the first stage of the project, 
installing line equipment on the Moscow-Novorossiysk 
land segment of the cable system, has been issued. The 
project work will be all completed by June 1995. 


The cable laying work was starte’ ‘ebruary and 57.0 
km length of cable was in place by 1 March 1995. 
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As has been mentioned by O.G. Belov in his report, 
also in this project it will be necessary to complete 
the disposal of earth from excavations and to generate 
the working documents for links with Krasnodar and 
Maykop (Krasnogvardenskoye Village). The project 
ITUR cable and equipment suppliers also do not have 
certificates of compliance. 


Prospects of Developing Low-Orbit Satellite 
Communication System 


957A0767B Moscow VESTNIK SVYAZI in Russian 
Apr 95 No 4, pp 27-28 


[Article by A.M. Konkov, deputy department chief of 
Russian GKES] 


{[FBIS Translated Text] 


Prospects of Developing Low-Orbit Satellite 
Communication Systems 


In recent years many countries where space technologies 
are available have begun developing satellite communi- 
Cation systems which use clusters of artificial satellites 
Carrying relay stations in low orbits (700-2000 km alti- 
tudes). They offer the possibility of connecting mobile 
and far away subscribers, also the possibility of connec- 
tion in regions with an insufficiently developed commu- 
nication infrastructure, and all this with more compact 
as well as relatively less expensive subscriber terminals. 


The characteristics of low-orbit satellite system con- 
struction and functioning, namely the simplicity of con- 
necting new subscribers and the practicable organiza- 
tion of the communicating process as well as the pos- 
sibility of communication on a global scale, enhance 
the prospects of developing the infrastructure for this 
mode of communication. Furthermore, these character- 
istics can give such a system a certain edge in competi- 
tion with national cellular communication systems and 
at the same time effectively supplementing them, espe- 
cially in sparsely populated remote regions. 


Low-orbit satellite communication systems can provide 
the following services: 


1. mobile continuous-duty radiotelephone communica- 
tion in real time with the use personal radiotelephone 
sets and with the possibility of connection to the public 
telephone network; 


2. data transmission by electronic mail; 


3. monitoring environmental conditions, industrial ac- 
tivity, and scientific activity; 


4. exchange of business (banking, stock market, etc.) 
information; personal radio calls; 
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5. locating moving objects and transmitting information 
about their location. 


The principles of setting up low-orbit systems together 
with the achievements in construction of satellites, 
relays, and antenna systems are helpful in building 
relatively simple manual terminals which do not require 
high operating skills and which are standardized to 
match cellular network equipment. At the same time, 
however, rather huge financial and material outlays are 
needed for construction and maintenance of clusters 
of simultaneously operating space vehicles along with 
organization of sufficiently strong ground infrastructure 
(satellite flight monitoring and control centers, satellite 
network control centers where also connection to a 
public communication network is made. One must, 
therefore, consider the possibility that the cost of 
services provided by such systems will be higher 
than that of services provided by alternative ground 
communication systems. 


The demand for services made available by low-orbit 
satellite communication systems will depend on reach- 
ing an acceptable balance between the package of ser- 
vices being offered and the fee the user is prepared to 
pay for them. 


It ought to be mentioned that the unique feature of 
such systems, namely global communication, will be 
of interest to an only small fraction of the market for 
communication services (individuals and organization 
serving the international business community, traveling 
and tourist agents, etc.). Most properly, perhaps, these 
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systems should be regarded as ones supplementing the 
services of cellular communication and personal call 
networks. They will either become integrated into the 
global mobile communication market or just supplement 
the services not provided by other, regional, systems as 
is typical of the conditions in the Russian Federation. 


These systems will be used essentially for providing mo- 
bile and stationary communication services in sparsely 
populated and not easily accessible rural regions of 
the country, above all in regions of the Farthermost 
North, in Siberia, in the Far East, in Kamchatka, and 
in Sakhalin—where most of the populated areas are lo- 
cated more than 100 km away from the nearest tele- 
phone stations connecting to the public telephone net- 
work. On the other hand, there is a demand for global 
satellite communication also in the economically devel- 
oped regions in the European part of the Russian Fed- 
eration. 


According to various sources, one may expect that by 
the year 2005 satellite communication systems with 
low-orbit satellite relay will be serving anywhere from 
0.5 to 1.5 million users. 


According to public disclosures by domestic and foreign 
firms, they are at this time working on about 20 
projects relating to construction of low-orbit satellite 
communication systems. Nearest to completion are the 
Russian systems "Signal", "Gonets" [Fast Messenger], 
"Elekon Stir" (Table 1), and the American systems 
"Iridium", "Global Star" (Table 2). 





Table 1 





Number of 
Satellites 


System Orbit 


Kinds of 
Communication 
Services 


Number of 
Channels per 
Space Vehicle 


Frequency Band, 
GHz 





"Gonets" 36 36 circular, altitude 
1300 km, angle of 


inclination 83° 


mobile, 
radiotelephone 


0.2/0.3;1.5/1.6 first stage: one 
transmitting 4.8 kbit/ 
S, one transmitting 
9.6 kbit/s, one 
transmitting 64 kbit/ 
8; second stage: 
540-620 duplex 
channels 





"Globsat" circular, altitude 


1000 km 


first stage 3-6; 
second stage 6-36 


mobile 0.3/0.4 first stage 50 
transmitting 0.4 kbit/ 
s each; second stage 
50 transmitting 24 
kbit/s each 





circular, altitude 
1066 km, angle of 
inclination 82.5° 


"Koskon" 45 











mobile, 
radiotelephone 


0.29/0.32;1.5/1.6;4/ 
6;20 


672 transmitting 4.8 
kbit/s each 
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System Number of Orbit Kinds of Frequency Band, Number of 
Satellites Communication GHz Channels per 
Services Space Vehicle 
“Kurrier and first stage 8-12; circular, altitude 700 | mobile, 0.43-0.47;2.1/2.4;12 | first stage 8 
"“Kurrier-2" second stage 60 km, angle of radiotelephone transmitting 9.6 kbit/ 
inclination 76° 8 each; second stage 
400 itting 64 
kbit/s each 
"Signal" 48 circular, altitude mobile, 0.2/0.4;1.5/1.6;14 40 transmitting 2.4 
1700 km, angle of radiotelephone kbit/s each - 60 
inclination 74 ° transmitting 2.4 kbit/ 
s each - 120 
transmitting 2.4 kbit/ 
8 each 
"Ural" first stage 12; circular, altitude mobile, 0.3/0.4; 4/6 one transmitting 32 
second stage 32-48 | 500-700 km, angle radiotelephone kbit/s 
of inclination 74° 
"Elekon-Stir" 7 circular, altitude tracking vehicular 1.6;2.5;5.2;7.0 45 transmitting 3 
1000 km transport, including kbit/s for stationary 
"prompt" communication and 
communication 54 transmitting 3 
service kbit/s for mobile 
radio 
communication 
"Pallada” first stage 24; circular, altitude stationary 6/4 200 transmitting 4.8 
second stage 36 1600 km, angle of communication kbit/s each 
inclination 63° service with use of 
personal terminals 
Table 2 
System Number of Orbit Kinds of Frequency Range, Number of 
Satellites Communication GHz channels per Space 
Services Vehicle 
"Iridium" (U.S.A.) 66 circular, altitude 788 mobile, 1.616-1.6265; 1100 transmitting 
km, angle of radiotelephone, 23.18-23.38;19.4- 4.8 kbit/s each 
inclination 90° paging 19.6;29.1-29.3 
"Global Star" 4x circular, altitude mobile, 1.616-1.6265; 254 transmitting 4.8 
(U.S.A.) 1414 km, angle of radiotelephone, 2.4835-2.500;6.484- kbit/s each 
inclination 52° paging 6.6755;5.1585-6.360 

















These systems have each their particular orbit charac- 
teristics, size of satellite cluster, and territorial range 
(regional or global), each allocates its frequency bands 
differently and each provides its particular kinds of ser- 
vices. 


Practical fruition of all the projects now known to be 
underway is unlikely, the reasons being a limited market 
for those services and a lack of the needed financial 
resources. One must also consider that the proposed 
frequency bands within the radio spectrum are already 
overloaded, another obstacle to realization of all these 





systems. Not more two or three of them will most likely 
remain viable as international system integrated into the 
worldwide global telecommunication system. 


As to the prospects of creating domestic and foreign 
satellite communication systems based on use of low- 
orbit relay satellites and making such systems available 
to subscribers on Russian territory, this problem was 
discussed by the State Commission for Electrical Com- 
munications (Russia’s GKES) at the RF [Russian Feder- 
ation] Ministry of Communication during its 25 March 
1995 session. 
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In the resolution adopted by this Commission are noted 
both the importance of expanding the communication 
infrastructure in the Russian Federation and the feasi- 
bility of constructing a domestic low-orbit satellite com- 
munication system with the aid of advanced technolo- 
gies not used before in urban networks. 


It is recommended that work on construction of such 
systems be included in the satellite communication and 
broadcasting system development program ("Russia" 
program) for the Russian Federation already approved 
by the Government some time ago. The possibility of 
giving foreign satellite communication systems with 
low-orbit satellite relays access to the domestic services 
market is not ruled out, but only if the following condi- 
tions are met: 1. Russian enterprises and organizations 
are invited to participate in both development and pro- 
duction of the equipment for such systems, also in work 
done on expansion and operational maintenance of these 
systems over the territory of the Russian Federation. 


2. The satellite communication networks, central sta- 
tions, and exchange offices must operate completely free 
of management by foreign engineering centers, without 
participation of foreign specialists. 


3. The delivery of imported system components must 
be accompanied by transfer of complete documentation 
pertaining to item-by-item and total system software, in- 
Cluding programs and algorithms, as well its operational 
maintenance. 


4. The tariff policy must be complied with. 


In accordance with the recommendations made by the 
Russian GKES regarding domestic and foreign devel- 
opers of low-orbit satellite communication facilities in- 
tended for use in the RF [Russian Federation] Com- 
munication Internet, it has been proposed that work on 
pertinent system projects be organized during the first 
half of 1995 and that an analysis of the results then serve 
as the basis for deciding whether or not they should be 
included in the "Russia" program. 


It should be mentioned in conclusion that construction 
of promising low- orbit satellite communication systems 
which will meet the requirements for development of RF 
Communication Internet will not be possible without in- 
tegration of relevant scientific and technical capabilities 
in domestic and foreign firms and organizations. 


Foreign Firms Lead Russia’s Telecom Upgrade 
957A0777A Moscow SEGODNYA in Russian May 95 
pg 


[Article by Anna Andrianova and Andrey Baranovskiy: 
"Foreign Firms Involved in Communications Conver- 
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sion — European Telecommunication Companies Have 
Monopolized Some Segments of the Russian Market") 


[FBIS Translated Text] The communications industry 
of the former USSR was aimed mainly at servicing the 
military, and turned out to be utterly unprepared for 
the intensive increase in demand for its services on the 
part of the civilian sector. With expansion of economic 
relations, it was necessary for Russia to modernize 
telecommunication networks, and foreign capital took 
immediate advantage of this. Its investments in Russian 
communications systems constituted abut $400 million 
last year, and they were lower by a factor of 10 ($40 
million) in production of communications equipment. 


According to Aleksandr Krupnov, first deputy commu- 
nications minister, European telecommunications com- 
panies, which have a better understanding of the require- 
ments of Russian clients than American ones, are in the 
lead with regard to investments. In particular, Europeans 
make use of Russian components in their equipment. 


AT&T is the only exception among American compa- 
nies, having manifested willingness to negotiate with 
respect to combining their technologies and equipment 
with developments of Russian specialists. Thus, AT&T 
Tridom agreed to collaborate with the Special De- 
sign Office of the Moscow Power Engineering Insti- 
tute (OKB MEI), which emerged as integrator in de- 
veloping a satellite network for the Russian Sberbank 
[Savings Bank]. As a result a contract was signed with 
Sberbank to deliver technologies and VSAT systems 
for subsequent operation with the Russian satellite Go- 
rizont [Horizon]. Moreover, another subdivision of the 
American firm, AT&T Bell Laboratories, together with 
the Institute of General Physics, Russian Academy of 
Sciences, and the Physicotechnical Institute imeni Ioffe 
(St. Petersburg), are working on developments in the 
field of physics of semiconductors and semiconductor 
lasers, and fiberoptic technologies within the framework 
of signed agreements. 


Together with Rostelekom (Russian Telecommunica- 
tions] and MGTS [Moscow City Telephone Network], 
AT&T is participating in a project to modernize the 
Moscow communications network, the total cost of 
which is estimated at $200 million. According to this 
project, digital ATS [automatic telephone exchanges] 
of the AT&T SESS type will be delivered and installed, 
and fiberoptic transmission lines will be installed. In 
particular, one of the AT&T SESS digital switching 
systems was ordered by MGTS from the AT&T NSI 
Company for Mitino, which is one of the fastest grow- 
ing rayons in Moscow. In St. Petersburg, AT&T and 
the Russian-British Peterstar SP have signed a contract 
amounting to $2.9 million for delivery of 8TR635 and 
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8TR641 multiplexers, produced jointly by the AT&T St. 
Petersburg enterprise, which is communications system 
equipment to link up the digital Peterstar SP network 
with the existing analogous network in St. Petersburg. 


However, European companies are in first place in 
investing in Russian telecommunication systems and 
production. They are headed by the German Siemens 
firm, followed by the French Alcatell, Belgian Alcatell 
Bell, and Swedish Ericsson firms. Virtually all of these 
firms, as well as a few others, have created SP in 
Russia that operate in the field of fiberoptic, satellite, 
and cellular communications, as well as in assembly and 
manufacture of products. In the last direction mentioned, 
Siemens (Kamatel in Perm, Mosmatik in Moscow, and 
Izhtel in Izhevsk, where production will start in the 
fall of this year) and Alcatell Bell, which founded 
the Lenbell SP in St. Petersburg for assembly and 
manufacture of System-12 ATS components, are again 
the leaders. Some of the Lenbell components are already 
being delivered to parent enterprises in Europe. 


Some foreign firms have proceeded to establish their 
Own training centers in Russia. Thus, the Alcatell Bell 
Center is already functioning at the Moscow Technical 
Institute of Communications, and Italtel and Ericsson 
centers are being established. Of course, training centers 
help advance on the Russian market the products of 
firms that organize them. 


At present, the rates for SP network use, including 
cellular systems, are many times higher than in Europe. 
They are used mainly by wealthy clients, who are rather 
limited in number. These clients pay to a large extent the 
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expenses related to expansion of networks. But after a 
time, the "reserve" of such clients will be depleted, and 
prices will most likely start to drop rapidly. 


Foreign firms have also virtually monopolized develop- 
ment of fiberoptic networks, both long distance and local 
ones. For example, the American Andrew Firm devel- 
oped four SP, which are based on fiberoptic cables laid 
through the underground metro tunnels of several cities 
and along the October Railroad. In Moscow, this refers 
to the Makomnet SP, in St. Petersburg to Metrokom 
SP, and in Kiev the Kankom SP. The Raskom SP (Oc- 
tober Railroad) has connected Moscow and St. Peters- 
burg with fiberoptic lines, using the contact pylons on 
the railroad track. 


Tver Oblast intends to link up with this network; 
together with Bundestelecom, it is developing a master 
plan for development of telecommunication systems 
for this oblast. Implementation of all five stages of 
the plan will make it possible to increase the number 
of telephones in the oblast from 12 to 30 per 1000 
residents. 


Siemens is fulfilling a major contract for a local fiberop- 
tic system for a new Gazprom [Gas Industry] adminis- 
trative complex under construction in Cheremushkin- 
skiy Rayon. Its cost is 22 million German marks. The 
contract provides for delivery of the initial communi- 
Cations network based on Hicom for 14,000 subscribers 
and public telephones for 4000 subscribers. The fiberop- 
tic cables will be 100 km in length. 
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Radiation Change in Structure and Properties of 
Carbon Fibers 


957A0790A Moscow FIZIKA I KHIMIYA OBRABOTKI 
MATERIALOV in Russian No 2, Mar-Apr 95 pp 5-18 


[Article by Ye.V. Ponomareva and Yu.S. Virgilyev, 
Nuclear Research Institute, Russian Academy of Sci- 
ences; Graphite Scientific Research Institute; UDC 
621.039.532.21 (manuscript received 13 Jul 94)) 


([FBIS Abstract] The changes in the structure, properties 
and size of carbon fibers (CF), highly important compo- 
nents of composite materials, as a result of irradiation by 
neutrons at different temperatures, by electrons at room 
temperatures and by protons at high temperatures were 
studied. With irradiation of CF in a water medium by 
neutrons at 320-360 K with a fluence up to 5 x 10°° neu- 
trons/cm?, in addition to degradation of the CF structure 
there is erosion of their surface. The intensity of these 
processes increases with an increase in the temperature 
of processing of the initial CF. High-temperature (2100- 
2300 K) irradiation of CF by neutrons in a protective 
atmosphere with a fluence 1 x 10”/cm? revealed an im- 
provement in their crystal structure which is the more 
appreciable the lower the temperature of processing of 
the initial fibers. The carrying away and redeposition of 
the carbon is observed. As a result of CF irradiation at 
room temperature by 4-MeV electrons up to 3.3 x 10!” 
electrons/cm? the c parameter increases, the height of the 
crystallites decreases, length shrinkage is reduced by 1.5 
percent and the elastic modulus and tensile strength in- 
crease. The hardening effect of the latter increases with 
the temperature of CF processing and is higher in a neu- 
tral medium (argon) than in an oxidative medium (air) 
due to a mass loss from 2.0 to 3.7 percent. Irradiation of 
the VPR-19 CF in the active part of an extended target 
by 1-MeV protons in a dose up to 6 x 10?! particles/ 
cm? somewhat improves the crystal structure of fiber 
segments heated to 2300 K. There is an atomization of 
the carbon whose precipitating products have an imper- 
fect crystal structure. The changes in the structure and 
macroproperties of CF (losses of mass, strength, resis- 
tivity) in these experiments are similar and their level 
is determined by the crystalline and microstructural or- 
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ganization of the CF and irradiation conditions (type 
of radiation, flux density, temperature, fluence, medium 
— protective or oxidative). Figures 6: references 14: 12 
Russian, 2 Western. 


Thermal Fatigue Resistance of W-Cu Diverter 
Plates for Fusion Reactors 


957A0790B Moscow FIZIKA I KHIMIYA OBRABOTKI 
MATERIALOV in Russian No 2, Mar-Apr 95 pp 24-29 


[Article by L. I. Ivanov, V. L. Markushev, S. A. 
Maslyayev, V. N. Pimenov, M. Ye. Reznitskiy, I. P. 
Sasinovskaya and A. B. Tsepelev, Metallurgy Institute 
imeni A. A. Baykov, Russian Academy of Sciences; 
UDC 539.385;536.4 (manuscript received 10 Mar 94)) 


[FBIS Abstract] The conditions for operation of toka- 
mak fusion reactors impose specific but contradictory 
requirements on the materials for diverter plates. The 
avoidance of thermal stresses is impossible and there 
must be a guarantee of protection against brittle fail- 
ure. The material in contact with plasma must have the 
lowest atomic number possible in order to minimize 
plate contamination. A number of experimental variants 
have revealed serious deficiencies. Recent Russian work 
on this problem was presented in this journal (L. N. 
Bystrov, et al., No 2, pp 13-16, 1992; No 4, pp 38-42, 
1991) in which a thermally stable W-Cu pseudoalloy 
was proposed. Although it presents many attractive fea- 
tures, the data proved to be incomplete and inconsistent 
and therefore a new study was undertaken. It was found 
that when sufficiently effective cooling is provided the 
W-Cu pseudoalloy without any appreciable damage is 
capable of withstanding radiation and thermal loads im- 
parted by a cyclic electron beam with a power density up 
to 10 MW/m? and therefore can be considered a promis- 
ing Candidate material for tokamak diverter units. Vac- 
uum brazing with solid brazing agents ensures reliable 
attachment and efficient cooling of the W-Cu plates. 
Mechanical attachment of such plates does not ensure 
that heat will be reliably conducted from the material in 
contact with the plasma during the entire useful life of 
a diverter unit subjected to cyclic heat loads. Figures 4; 
references: 2 Russian. 
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Diagnosis of Pre-Emergency Status of Power Plant 
Equipment From Changes in Basic Characteristics 


957A0S84A St. Petersburg SUDOSTROYENIYE 
in Russian Jan 95 No 1, pp 15-16 


[Article by  V. K. 
681.518.54:629.5.03.001.57] 


{[FBIS Abstract] Statistical analysis is used to determine 
the most common reasons for marine equipment fail- 
ure. Regular monitoring of equipment status could be 
very useful in preventing breakdowns; however, many 
ships have on limited or no monitoring facilities. It is 
of key importance to detect pre-emergency conditions 
in equipment. It is cost effective because it eliminates 
large expenditures for repairs. The use of pattern recog- 
nition is proposed to detect pre-emergency conditions. 
A schematic of a diagnostic device is presented. Param- 
eters of the current state of the equipment are compared 
with a mathematical model of the equipment. The exam- 
ple of recognizing the pre-emergency state of the bear- 
ing pack of an electric generator is considered. Bearing 
problems are detected from heat values. Thermal equa- 
tions for the bearing are presented. The method per- 
formed well in tests using a real generator and artificial 
heating of the bearing. Figure 1; references 6 (Russian). 


Reducing Dynamic Loads on Main Thrust Bearings 
of Arctic Icebreakers 


957A0S84B St. Petersburg SUDOSTROYENIYE 
in Russian Jan 95 No 1, pp 20-22 


[Article by G. M. Basalygin; UDC 629.5.035- 
233.23:629.561.5] 


[FBIS Abstract] The stresses placed on various parts of 
an icebreaker propulsion system are discussed. An equa- 
tion is developed for the longitudinal forces transferred 
frou the propeller to the propulsion system. Models of 
the propeller and propulsion system with differing lev- 
els of detail are developed. The results obtained from 
the most detailed model are presented. Changes in axial 
ice loads on the propeller are considered. The greater 
the change in ice loads on the propeller, the greater the 
increase of stresses in the lubricated layers and other el- 
ements of the main thrust bearing and shaft line. Axial 
dynamic loads on the elements of the main thrust bear- 
ing can be reduced by changing the arrangement of the 
propulsion system to eliminate movement in the axial 
gap of the bearing, thus reducing stress in the lubricated 
layers. The numerical results are confirmed by experi- 
mental and theoretical results. A table gives parameters 
of the main thrust bearing for extreme ice conditions for 
the basic and Luternative configurations of the propulsion 
system of the Rossiya atomic icebreaker. Figures 2; ta- 
ble 1; references 6 (Russian). 
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Outlook for the Development of ')p-To-Date 
Marine Electric Generating Systems 


9STADS84C St. Petersburg SUDOSTROYENIYE 
in Russian Jan 95 No 1, pp 23-24 


[Article by V. N. Konstantinov; UDC 621.31:629.5] 


([FBIS Abstract] This paper provides an overview of re- 
quirements and problems associated with the introduc- 
tion of modern, higher-powered marine power genera- 
tion systems. The increased demands placed on marine 
power systems (due to the introduction of more sophis- 
ticated or higher-voltage equipment) are discussed. Of 
particular concern is the need for automation and cen- 
tralized regulation of power generation systems and the 
development of frequency converters with a sinusoidal 
Output voltage. Another problem is the wide variety of 
power systems used on ships, which should be solved 
by standardizing equipment. Computers should be intro- 
duced for the control of power generation systems, but 
mathematical models of system operation must first be 
developed, as well as microprocessor systems to imple- 
ment power regulation. The tasks to be carried out and 
the input which must be handled by these automation 
systems are listed. The requirements for safe operation 
of power systems are enumerated. The problem of short 
circuiting, which is critical when high-voltage systems 
are used, is addressed. Ways to protect the power gen- 
eration system from short circuits are listed. References 
3 (Russian). 


Method of Cutting Ship Hulls with Liquid 
Explosive Compounds 


957A0S84D St. Petersburg SUDOSTROYENIYE 
in Russian Jan 95 No 1, pp 38-39 


[Article by A. M. Shevchuk, G. G. Butenko, V. A. 
Bushmarin; UDC 621.7.044.2:662-404:629.5.024] 


[FBIS Abstract] Theoretical and experimental work has 
been conducted to study the possibility of using con- 
trolled explosion of lonz contact cumulative charges to 
cut the hulls of ships and submarines. The method was 
found to be promising and economical. Liquid explosive 
compounds significantly increase the effectiveness of 
the explosion. The use of a polymer casing expands the 
area of application of long contact cumulative charges. 
Two methods have been developed for cutting hulls: the 
long contact cumulative charge method to cut 60 per- 
cent of the entire cut length, and a plasma gun to cut 
the remaining 40 percent. Use of this method increases 
productivity by a factor of 2-3 and decreases costs by 
a factor of 2-2.5. Long contact cumulative charges can 
cut a hull without deforming the edges of the cut. The 
thickness of metal that can be cut is increased by a 
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factor of 1.5-1.6. The charges are reliable, simple to 
manufacture, and can be used in water or air with no 
detrimental ecological effects. Rocket fuel is used in the 
liquid charge compound. The polymer casing is formed 
by extrusion of ground bits of used polymer material. 
Work on this project was conducted by the A and M 
Joint Stock Company in St. Petersburg. Figures 4; table 
:. 


Wing-In-Ground-Effect Vehicles: Problems and 
Prospects 

9S7TAOS85A St. Petersburg SUDOSTROYENIYE 
in Russian Jan 95 No 1, pp 3-6 


[Article by L. D. Volkov, A. A. Rusetskiy; UDC 629.57] 


(FBIS Translated Text] The increase in speed that has 
resulted from progress in the area of transportation has 


* Sap. Ae 


” 4 




















Kwa = hr 06 
"| tier 
~|+ —— we 
10 
TT” Co ; « 5A 





Figure 2. Dependence of aerodynamic quality k = 
Mh on wing length X and relative altitude h below 
ground effect (S is the area of the wing). 


The ground effect is an increase in the lift of a wing 
moving above a liquid or solid surface (it is not 
manifested at high speeds). For a wing of infinite span 
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Figure 1. Orlyonok WIG vehicle in flight. 
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had little impact on boatbuilding. This is due to the 
fundamental physical properties of motion in a liquid 
medium: wave phenomena near the free surface and 
cavitation leading to a sharp increase in resistance 
beginning at some speed. Thus, the only promising 
way of creating fast boats is full or partial elevation 
of the boat’s hull above the surface of the water 
by hydrodynamic or aerodynamic support forces. The 
logical development of this idea is the ekranoplan 
[wing-in-ground-effect vehicle, WIG vehicle] (Fig. 1), 
an aircraft which moves in cruise mode near the surface 
of the water or land with increased lift of the supporting 
air wings. The WIG vehicle is close to an airplane; 
however, its principal feature is the use of the ground 
effect (the effect of the closeness of the bearing surface) 
which is the reason for the name of this low-flying air 
boat. 


the ground effect leads only to an increase in lift. The 
profile resistance remains unchanged. For a wing of 
finite span (all real wings have a finite span) there is not 
only an increase in lift, but also a decrease in inductive 
resistance. The change in the aerodynamic quality of 
wings, k, in relation to their length, A, (the ratio of 
the wing length to its chord) and the relative altitude 
of movement, h, (distance from the ground effect) is 
shown in Fig. 2. This favorable effect is a stimulus for 
the development of WIG vehicles and has engendered 
the hope that an aircraft may be created which exceeds 
the airplane in economy and lift capacity. 


The ground effect was first discovered by aviators. Its 
manifestation, which leads to a change in the aerody- 
namic characteristics and dynamics of the aircraft, made 
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landing operations significantly more difficult and was 
the reason for a number of accidents in early aviation. 


The first attempts to use the positive aspects of this 
effect were apparently made in 1932, when a Finnish 
engineer, T. Kaarno, tested a towed model above lake 
ice. Later work on WIG vehicles was done in Sweden, 
the US, Germany, and Switzerland, althougf*hey were 
not widely developed and were limited to designs, test 
models, or the creation of relatively small test models. 


The current world level of development of WIG vehicles 
is mainly due to the broad program of research, design, 
and construction of large WIG vehicles in our country. 
The initiator and organizer of this program, which was 
developed in the late 1950s, was R. Ye. Alekseyev, 
who headed the Central Desig Bureau for Hydrofoils 
in Gorkiy. In addition to this bureau, specialists of the 
Krylov Central Scientific Research Institute, the Zhukov 
Central Aerohydrodynamic Institute, and other research 
institutes in this country actively participated in this 
program. 


It follows from Fig. 2 that the ground effect leads to a 
significant increase in wing quality, which is strongly 
manifested at low wing length values. In essence the 
ground effect leads to an increase in effective length. 
If one uses this graph formally, then it is completely 
realistic to achieve an aerodynamic quality of 25-30 near 
the ground effect at relative altitudes of h[barred] = 0.1- 
0.2. 


In addition to increasing aerodynamic quality, the 
ground effect also provides automatic “attachment” 
to the ground effect, that is, the ability to maintain a 
constant altitude at a unchanged thrust of the sustainer 
engine. This property, which greatly facilitates control 
of the WIG vehicle, is determined by the derivative 
of aerodynamic quality with regard to altitude and is 
most strongly manifested at smaller relative altitudes 
h{barred] and at relatively small wing lengths. How- 
ever, the ability to achieve minimum altitude A[barred)] 
= h/b (where b) is limited. The real sea surface is not 
smooth, it is agitated by wind waves or swells. It is 
obvious that safety considerations dictate that the WIG 
vehicle move at an altitude which precludes contact 
with wave crests. 


Analysis of the data on the wind-wave behavior of seas 
and oceans shows that for inland seas the 50 percent 
wave height probability is 2-3 m; for oceans this figure 
reaches 5-6 m. Obviously, these figures should be seen 
as the average altitude of flight of WIG vehicles in 
real operating conditions. If one proceeds from this, one 
finds that for sea WIG vehicles it is effective to use the 
ground effect at a wing chord on the order of 20-50 m, 
that is, only on the largest aircraft. Thus, even if a WIG 
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vehicle can achieve a high aerodynamic quality on calm 
water at a minimal flight altitude, its actual operational 
quality will be significantly lower, which is especially 
manifested on small WIG vehicles in sea conditions. 
Moreover, the curves shown in Fig. 2 indicate that 
the greater the relative altitude at which the WIG 
vehicle is used, the longer the bearing wing should be. 
Thus, WIG vehicles intended for use in sea conditions 
(like the Orlyonok and Lun) have a wing length of 
A = 3 in contrast to the Volga-2 river WIG vehicle, 
which has a length A = 1.1. The aerodynamic quality 
values presented in the graph are for an isolated wing. 
The aerodynamic quality of the aircraft as a whole, 
the configuration quality, is significantly lower due to 
the resistance of nonbearing elements: the fuselage, 
the motor gondola support, etc. In WIG vehicles the 
difference between the wing quality and configuration 
quality is somewhat larger than in an aircraft, and 
is approximately a 2:1 relationship. Even the largest 
aerodynamic quality of constructed WIG vehicles does 
not exceed 13-16, and their operation quality may be 
2-3 points lower. 


In WIG vehicles and seaplanes, take-off is associated 
with Overcoming significant hydrodynamic resistance. 
For a WIG vehicle the maximum resistance is observed 
at speeds around 0.8 of the speed of lift-off from the 
water. The aerodynamic quality of a WIG vehicle at 
the peak of resistance is on the order of 6. Thus, the 
power-to-weight ratio of the WIG vehicle is determined 
not by the thrust of the engines required for movement 
in ground effect flight mode, but by the thrust which 
insures lift-off from the surface of the water. Since the 
advantage of the WIG vehicle over the seaplane is the 
higher level of seaworthiness, it may take off from a 
surface agitated by more intense waves than a seaplane. 
In a take-off with these wave conditions the quality is 
lower during the take-off run of the WIG vehicle; thus 
the engine thrust required for the take-off run exceeds 
the sustaining thrust by a factor of 3-4. The need for 
additional engines to provide this thrust leads, as noted 
above, to a reduction in configuration quality. 


A very important characteristic of an aircraft, in addition 
to aerodynamic and hydrodynamic quality, is the load 
ratio, that is, the proportion of its flight weight that can 
be used for a payload. About 40 percent of total weight 
of an aircraft is hull weight, so reducing hull weight is 
one of the most important ways of increasing the load 
ratio. 


The hull weight of the WIG vehicle, considering the in- 
creased requirements on its seaworthiness, is determined 
mainly by hydrodynamic loads which arise during take- 
off and landing. Thus, the take-off and landing mode 
of the WIG vehicle plays an extremely important role 
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in determining the power-to-weight ratio, fuel supplies, 
and the hull weight, that is, it is decisive for the output 
parameters and appearance of the WIG vehicle. 


A basic method of reducing loads associated with water 
contact is reducing the speed at which one loses contact 
with the water. In aviation this problem is solved using 
split wings of variable geometry. It is difficult to do 
this with WIG vehicles moving near the ground effect 
because of the danger of interaction of waves with 
the elements of a complex split wing. Thus, the main 
method of reducing take-off speeds is the use of the 
energy of the engine jets, which is done in all WIG 
vehicles by organizing an air stream under the lower 
surface of the wing. 
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The idea of an air stream under the wing is reduced to 
directing the energy-saturated stream of a jet or ducted- 
fan turbo engine under a wing with a lowered flap with 
the formation of a dynamic air stream under it. To limit 
the zone of this air stream, plates are installed at the tip 
of the wing, which create, with the fuselage and flap, 
a closed chamber. The placement of take-off engines 
with rotating jets on a special pylon in front of the 
wing or at an angle on the fuselage (Fig. 3) structures 
this air stream. The second method makes it possible to 
noticeably reduce the additional resistance caused by the 
installation of air stream engines, but is less favorable 
from the point of air stream organization. 





a) . 

















Figure 3. Position of take-off motors on console (a) and fuselage (b). 


Let us again turn to Fig. 2 which shows that the ground 
effect can yield rather large values of aerodynamic 
quality for a wing of moderate length. WIG vehicles 
that have a configuration that is close to an airplane 
are distinguished by wing lengths on the order of 2- 
4 instead of 6-8 in airplanes. One should also bear in 


mind that for this wing area a reduction in length is 
accompanied by an increase in its chord, which leads to 
a reduction in the relative altitude of motion h[barred] 
and an improvement of the "attachment" of the craft to 
the ground effect. 
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A reduction in length, which facilitates WIG vehicle 
basing conditions and which solves durability problems, 
is also favorable from the point of view of air stream 
organization. However, optimal wing lengths for ground 
effect flight and movement on an air stream differ 
substantially, which makes it difficult to optimize the 
configuration. One promising method is the formation 
of a “compound wing" configuration with a center 
wing section with a length of 0.5-0.8 which is optimal 
for the air stream under the wing, bounded by plates 
and the outer wings, which have a length of 3-4. 
For this configuration, which is shown in Fig. 3a, the 
aerodynamic quality of the WIG vehicle at the peak 
resistance may be increased roughly to 7. In this case the 
air stream provides movement virtually without contact 
with the water even at speeds on the order of 0.5 of 
the take-off speed, which leads to a decrease in the 
role played by hydrodynamics in creating lift (Fig. 4). 
Resistance on smooth water and agitated water depends 
only slightly on travel speed (Fig. 5). 
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Figure 4. Relation between hydrodynamic 
Y yal barred] and aerodynamic Y__,.{barred] lift 
forces in the presence (solid line) and absence 
(dashed line) of an air stream underneath the wing 
(G is the weight of the WIG vehicle). 
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Figure 5. Resistance X to the movement of the WIG 
vehicle depending on the speed of flight without 
(dashed lines) or with (solid lines) an air stream 

underneath the wing on calm water and in the 
presence of waves (lines with dots). 


At these take-off speeds the hydrodynamic loads which 
act on the hull or special take-off elements are signif- 
icant; thus studies to further reduce these speeds are 
especially promising. In this sense, especially attractive 
is implementation of the idea advanced by R. L. Bartini 
of contactless take-off and landing, when the aircraft 
lifts off from the water vertically to a low altitude and 
then makes its take-off run. However, this idea, which 
requires a large power-to-weight ratio and powerful air 
blowers, has not been further developed, and for an ag- 
itated sea it is hardly implementable. It is more realistic 
to use flexible elements in structures which enclose the 
dynamic air stream as a means of reducing loads (it 
must be noted that the air stream system also provides 
the WIG vehicle with a certain level of amphibious- 
ness, which may be implemented using wheeled landing 
gear). 


Thus, the optimal solution would be a take-off with an 
air stream limited by flexible enclosures with ventila- 
tion type blowers. This structure, in addition to reduc- 
ing dynamic loads on the fuselage, would provide the 
craft with complete amphibiousness without a complex 
wheeled landing gear. However, there are problems in 
retracting and extending the flexible enclosure in take- 
off and landing operations and in providing stable move- 
ment of the craft in transition mode, which worsens due 
to the presence of the enclosure. Thus, currently, only 
inflated pneumatic tires-pontoons have been used. These 
are installed under the hull on the Volga-2 amphibious 
passenger craft developed by the Central Design Bu- 
reau for Hydrofoils. This cutter, which moves on an 
air stream is, in terms of configuration, the central wing 
section of a WIG vehicle with a traditional configuration 
with an empennage to ensure stable movement (Fig. 6). 
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Figure 6. Volga-2 passenger WIG veaicle moves above ice with a snow cover. 


In addition to aerodynamic means of reducing resistance 
and the loads acting on the hul! of the WIG vehicle, 
hydrodynamic devices in the form of water-skis are 
used. These are placed under the hull and act as a shock 
absorber. The possibility of using hydrofoils is being 
studied. 


In evaluating the conditions of operation of a WIG 
vehicle airframe with a complete set of take-off devices, 
one may note that at the take-off speeds that are 
currently provided, the loads acting on the airframe are 
greater than the loads on the airframe of an aircraft. 
Thus, the weight of the hull of the WIG vehicle, as 
noted above, is greater than the weight of corresponding 
designs of aircraft. An additional factor which increases 
the weight of the hull is the need to include corrosion 
protection under marine conditions. 


As indicated earlier, the level of aerodynamic quality 
obtained for a WIG vehicle is lower than that of an 
aircraft at a 30-40 percent lower movement speed. As a 
result, the fuel supply needed to provide a given range 
of flight for a WIG vehicle exceeds the corresponding 
fuel supply of an airplane by 50-60 percent. This 
factor, in combination with the large relative hull weight 


of the WIG vehicle and the weight of the take-off 


engines, results in a lower load ratio of the WIG vehicle 
compared with airplanes. Thus, according to traditional 
technical and economic specifications, WIG vehicles are 
surpassed by airplanes. To reduce this gap and increase 
the competitiveness of the WIG vehicle, a number of 
studies should be done to improve its aerodynamic and 
take-off and landing characteristics. 


The main method is introduction of a compound wing 
configuration combined with increasing the dimensions 
of the WIG vehicle. Estimates and studies show that 
for a flight weight on the order of 1000-1500 tons ii 
is realistic to achieve an aerodynamic quality of 18-20. 
An even larger value is obtained in studies to improve 
the systems which create an air stream under the wing 
during take-off. It is obvious that a system associated 
with the conversion of the kinetic energy of the engine 


Stream inio static pressure is in principle unsuitable 
in terms of energy. Thus, the search for new designs 
which use special blowers and nontraditional designs 
of flexible enclosures should contiiue. At present, the 
low economy and load ratio do not permit the WIG 
vehicle to successfully compete with airplanes to solve 
traditional transport problems, but they will become 
promising when specific properties of the WIG vehicle, 
such as amphibiousness, increased seaworthiness on 
take-off, the possibility of remaining afloat in the sea 
for a prolonged period, begin to play a decisive role. 
This makes it possible to see the WIG vehicle as an 
effective component of rescue systems, as well as its 
use as a platform for equipment for oceanographic and 
geological studies. Moreover, the difference between the 
technical and economic factors of the airplane and WIG 
vehicle are reduced when one reduces the distance of 
the flight leg, which, combined with the possibility of 
airportless basing, provides some prospects for the WIG 
vehicle to provide rapid transport over short distances. 


As noted above, sea waves are a definite obstacle for 
effective use of the ground effect. In this sense it is more 
favorable to use rivers, which make it possible to use 
the ground effect with relatively small craft. In terms 
of operation, a small length configuration using an air 
stream even in cruise mode, is certainly interesting. 


Analyzing all marine transportation, it should be noted 
that a range of speeds from 0 to 60 knots is covered 
by displacement ships and ships with dynamic support 
principles. Today’s WIG vehicles reach speeds of 200 
knots and above. The range of speeds from 60 to 
200 knots is not covered by today’s marine transport 
vehicles. The creation of new marine-based vehicles 
which use either the ground effect or hybrid suppor 
schemes to cover this practically important range of 
speeds is promising. 
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[Article by K.V. Rozhdestvenskiy; UDC 629.5.015.3 
629.57] 


[FBIS Translated Text) A scientific and technical break- 
through in our country in the creation of large WIG ve- 
hicles became possible because of the contribution of 
the outstanding engineer R. Ye. Alekseyev, the cen- 
tral design bureau that he created, and a number of 
other organizations.'? WIG vehicles with a large take- 
off weight (the Caspian Monster Orlyonok and Lun) 
have confirmed such expected characteristics as am- 
phibiousness, low radar level, high seaworthiness, com- 
fort and safe cruising flight, lack of a need for a take-off 
and landing strip, etc. 


At the same time these first-generation WIG vehicles, as 
they are now called, have moderate aerohydrodynamic 
quality values and significant lift-off speeds from the 
water. The reasons for these shortcomings are the 
following: 


¢ first of all, first-generation WIG vehicles were 
instructed to solve specific problems for the Navy, 
which sometimes caused insufficient attention to 
be paid to commercial use issues; 

¢ a large role was also played by the fact that 
the designers of the first WIG vehicles mainly 
based themselves on vast aviation experience; as 
a result the first large-payload WIG vehicles had 
an airplane configuration which was not suited to 
maximum use of the ground effect in a range of 
cruising altitudes of 10-25 percent of the chord of 
the main bearing wing (the central wing section). 
To illustrate the effect of the configuration it is 
useful to note that when the main bearing wing 
has a sufficiently high quality value (30-35) the 
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quality of existing WIG vehicles in an “airplane” 
configuration is lower (12-17); 

¢ the problem of providing longitudinal stability 
of motion of large first-generation WIG vehicles 
was mainly solved by using practically unbearing 
highly-situated horizontal stabilizers with a large 
area Outside the ground effect zone, which led to a 
loss of several points in aerodynamic quality and 
a worsening of the load ratio parameters; 

e the creators of the first Russian WIG vehicles 
considered the main problem to be demonstration 
of the ability in principle to use the ground effect 
in large take-off weight craft (and this problem 
was successfully solved). Corresponding designs 
were far from optimal both in configuration and 
in the equipment and parameters of mechanization 
and devices used to increase aerohydrodynamic 
quality. 


Since WIG vehicles are more efficient the lower the 
relative distance to the bearing surface, and with a con- 
sideration of the requirements on seaworthiness, future 
marine and oceanic transport systems will undoubtedly 
turn to very large dimension craft. At the same time, 
very large WIG vehicles are promising in terms of their 
load ratio. The favorable effect of dimensions on the 
load ratio was tracked even in first-generation WIG ve- 
hicles. The 550 ton KM had a larger load ratio than the 
Orlyonok. 


From the point of view of aerodynamics, the character- 
istic linear dimension which determines the effective- 
ness of the WIG vehicle at a given cruising flight alti- 
tude is the average chord of the main bearing system. 
Thus, very large WIG vehicles should have a very large 
chord of the central wing section, which in turn means a 
switch to a corresponding design configuration for a fly- 
ing wing and compound wing with a range of cruising 
altitudes of 5-10 percent, that is, two times less than in 
first-generation vehicles. The switch to this new genera- 
tion configuration requires a significant re-examination 
of the approaches to design considering the specifics 
of flight in the zone of a strong ground effect. Studies 
done at St. Petersburg State marine Technical Univer- 
sity based on a mathematical model of the aerodynamics 
of a WIG vehicle at very small relative distances from 
the underlying surface* show that the specifics are as 
follows: 


¢ at small clearances one can substantially increase 
the effective length of the main bearing system not 
only by geometric length, but also by decreasing 
the relative altitude of flight and the gap between 
the lower edge of the plate and the bearing surface. 
The role of the plates and other devices which 
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prevent the transverse flow of air from under the 
central wing section changes qualitatively. Thus, 
compared with the case of boundaryless liquid, the 
number of factors which affect the effective length 
is larger. Consequently, the variety of possible 
designs which provide efficient implementation of 
cruising and take-off and landing modes is also 
larger; 

e in the zone of a strong ground effect the decisive 
factor of the bearing system of the WIG vehicle 
is the flow in the restricted space between the 
lower flying wing and ground effect. Thus, the 
aerohydrodynamics of the WIG vehicle become 
very sensitive to the geometry and kinematics of 
the lower surface of the main wing and the bearing 
surface. Analysis of the limit mathematical model 
reveals reserves of this selection of geometry of 
the main bearing system (especially its lower side) 
which provide stability of longitudinal movement 
with a significant reduction of dimensions and 
weight of the tail section to complete elimination 
of the latter. The transition to one of the possible 
second-generation configurations with an S-shaped 
profile of the lower side of the central wing section 
makes it possible to reduce by almost a factor of 
two the area of the tail stabilizer, which would 
increase the aerodynamic quality and load ratio;? 

* a maximum ground effect is characterized by a 
nonlinear dependence of the aerodynamic charac- 
teristics on the flight altitude and other geometric 
and kinematic parameters. In this regard the tra- 
ditional procedure of superposing various effects, 
which is common in aviation, is senseless. Strictly 
speaking, one cannot separately determine and then 
"add" the effects of thickness and curvature. In this 
case their total effect is mainly determined by the 
resulting shape of the lower side of the wing. Due 
to the nonlinearity, constant components of non- 
stationary forces which are average in period arise 
which act on the wing of the WIG vehicle when it 
is vibrating in direct proximity to the bearing sur- 
face. These "average" forces may repel or attract 
the bearing system to the ground effect. The con- 
stant component of a nonstationary vertical force 
is of the same nature and acts on the WIG vehicle 
when it is moving over an agitated water surface. 


This force can cause the craft to "hop" when the altitude 
stabilization devices are shut off; 


the mathematical model demonstrates the specifics of 
the effect of compressibility in the zone of a strong 
ground effect, and this is confirmed by experiment.’ In 
subsonic flow around long and moderate length wings 
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at small distances from the ground effect the increase in 
the Mach number leads to a larger (than in boundaryless 
liquid) increase in the lift coefficient. For example, if the 
speed of a WIG vehicle is half the speed of sound at 
sea level, then for a wing length of 3 the increase in 
lift compared to the case of an incompressible medium 
can exceed 20 percent. Moreover, the compressibility 
of the medium causes some increase in the effective 
length of the wing of the WIG vehicle when it moves 
in direct proximity to the bearing surface. In order to 
imagine how important it is to conside: the effects of 
compressibility in aerodynamic design of WIG vehicles, 
it is sufficient to say that the cruising speed of the KM 
("Caspian sea Monster" as it is called in the West) is 
40 percent, and the Orlyonok, 30 percent of the speed 
of sound. In the design of a giant WIG vehicle by 
the American firm Aerocon,° a cruising speed of 500 
knots was built in, that is, 75 percent of the speed of 
sound at sea level. As the mathematical model shows, in 
nonstationary movement of the WIG vehicle in a range 
of extremely low altitudes the specifics of the effect 
of compressibility may be manifested in a resonant 
increase in the nonstationary aerodynamic derivatives 
at a certain combination of values of the flight speed, 
relative frequencies of vibrations, and geometry of the 
bearing system. When critical values are reached and 
there is a further increase in the Mach number shock 
waves may arise in the flow. The interaction of shock 
waves with the ground effect surface and the effect of 
these phenomena on aerodynamic characteristic and the 
effectiveness of control devices requires careful study; 
at lower flight altitudes the vertical skewing of the flow 
caused by free vortices (stationary and nonstationary) 
behind the trailing edge at distances on the order of 
the chord and more almost "extinguish" their mirror 
images relative the ground effect. Thus, in the zone of 
a strong ground effect, the effect of the finiteness of 
the wing span and nonstationary effects are mainly due 
to the effect of free vortices within the surface of the 
wing. For example, at small lengths the dependence of 
the lift coefficient on the length is quadratic, and not 
linear as follows from Jones’ theory for a boundaryless 
liquid. As the relative frequencies of vibrations increase, 
nonstationary aerodynamic derivatives change near the 
ground effect more smoothly than in a boundaryless 
liquid. 


As is the case for an airplane wing, one of the reserves 
of an increase in aerodynamic quality of the wing of 
a WIG vehicle is implementation of suction forces. As 
calculations show, when wings of moderate and long 
length move in the zone of a strong ground effect, 
suction forces lead to a larger increase in the maximum 
quality than in a boundaryless liquid. For example, 
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according to the calculations of S. M. Belotserkovskiy,’ 
when suction forces occur on an airplane wing with a 
length of 3 one can expect an increase in the maximum 
quality of 70 percent. The mathematical model of the 
aerodynamics of a WIG vehicle in the zone of a strong 
ground effect predicts reserves of increase in maximum 
quality due to suction forces on the lower flight wing 
of the same length to be 120 percent. It follows that the 
profile of the leading edges of the lower flight wings 
should get serious attention. It is also useful to note that 
as one approaches the ground effect the probability of 
the flow breaking away from the leading edge of the 
wing increases, and at low altitudes the critical angle 
of attack decreases directly proportionally to the square 
root of the relative distance to the ground effect;® 


* qualitatively differences from "airplane" optimal 
designs in terms of aerodynamic design. The op- 
timal far from the ground effect is an elliptical 
distribution of load; at extremely small gaps be- 
tween the wing and ground effect the optimal is a 
parabolic distribution of load.’ Consequently, op- 
timal configurations of the bearing system change, 
providing a minimum inductive resistance. For ex- 
ample, when one uses a long "twists" of a low 
flight wing to minimize resistance, it is necessary 
to provide a parabolic distribution of the pitch an- 
gle over the wing span. It should be noted that as 
in the case of an airplane wing, noticeable gains 
in aerodynamic optimization are obtained for rela- 
tively long lengths of the bearing system; 

e the larger the dimensions of the WIG vehicle, the 
more attractive this transport vehicle becomes from 
the point of view of economy and seaworthiness. 
At the same time as dimensions increase the role of 
aeroelastic effects increases. Today there are theo- 
retical and practical data that aerostatic and aero- 
dynamic stability of an elastic wing worsens as 
the distance to the bearing surface decreases. In 
the case of extremely low flight altitudes, a cou- 
pled equation of aeroelasticity has been obtained. 
Analysis of this equation shows that as one ap- 
proaches the ground effect the speeds of diver- 
gence and flutter decrease directly proportionally 
to the square root of the relative flight altitude.'*'! 
This has stimulated further study of the aerody- 
namics of an aeroelastic WIG vehicle in the zone 
of a strong ground effect; 

¢ usually when one examines the problem of the 
aerodynamics of a WIG vehicle it is assumed that 
the water surface acts as a solid wall. This point 
of view should be rethought in designing a WIG 
vehicle for flight in close proximity to the bearing 
surface. Even purely static estimates show that 


ENGINEERING AND EQUIPMENT 47 


water should be noticeably depressed under the 
WIG vehicle. Using data on the load on the wing, 
it is not difficult to find the average depth of the 
depression. Determination of the deformation of 
the water surface in the cruise mode of a new 
generation of WIG vehicle is a separate problem. 


This article does not claim to completely describe the 
properties of the aerodynamics of a WIG vehicle in the 
zone of a maximal manifestation of the ground effect. 
It merely attempts to focus attention on the specifics of 
the ground effect at extremely small relative distances 
between the main bearing wing of the WIG vehicle 
and the bearing surface, which one must bear in mind 
in aerodynamic design of a new generation of WIG 
vehicles. 


It seems that despite known achievements in the area of 
WIG vehicle construction we have only approached the 
boundary beyond which the ground effect "reigns." It is 
beyond this boundary, in the zone of a strong ground 
effect that new scientific and technical breakthroughs 
may be possible. 
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Spasatel Search and Rescue Ekranoplan 


9S5S7AOS85C St. Petersburg SUDOSTROYENIYE 
in Russian Jan95 No 1, pp 9-12 


[Article by V. I. Denisov; UDC 629.57:656.61.087] 


{[FBIS Translated Text] The wreck of the Komsomolets 
atomic submarine in 1989, which resulted in the death 
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of 42 people, showed that there are virtually no effective 
means of emergency rescue for people in distress at sea. 
After this catastrophe the government of the Russian 
Federation issued a number of decrees to develop 
aviation marine search and rescue complexes. Among 
them, one should especially note the decision to create 
an experimental search and rescue ekranoplan [Russian 
term used for wing-in-ground-effect vehicle) (SRE) for 
the Navy at the R. Ye. Alekseyev Central Design Bureau 
of Hydrofoils Scientific Production Association (now 
the Central Design Bureau of Hydrofoils Joint Stock 
Company and the Volga Shipbuilding Factory Joint 
Stock Company). 


The Lun military ekranoplan was used as the basis 
for the SRE (Fig. 1). The hull of the next Lun 
ekranoplan and the main motion systems were already 
assembled, but further construction was halted due 
of the conversion of production. Continuation of the 
construction of this ekranoplan by converting the Lun 
ekranoplan made it possible to significantly reduce 
expenditure for the design and construction of the 
SRE, which has provisionally been named the Spasatel 
[Rescuer]. 
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Figure 1. Model of the Spasatel search and rescue ekranoplan, which can accommodate 500 victims 
(according to the technical plan). 


In 1991 the design of the SRE was completed in parallel 
with completion and re-equipping of the ekranoplan at 
a shipyard. In accordance with the plan, in situ testing 
of the Lun military ekranoplan analog was conducted 
on the Caspian Sea to save people in the water using 
inflatable rescue devices (Fig. 2). Testing confirmed 
that the choice of the type and complement of marine 
inflatable rescue devices were correct for the SRE. It 


was convenient and safe to use them on an ekranoplan 
and their deployment time and the receiving of victims 
is shorter compared with displacement ships. Testing 
also pinpointed tasks which could be performed by the 
SRE, how it can be used, the overall configuration of 
the ekranoplan and the construction of the hull. Overall, 
the in situ testing confirmed the great capabilities of the 
ekranoplan in conducting rescue operations at sea. 





Figure 2. Training in deploying the inflatable rescue devices on the wing of the Lun military ekranoplan. 


The Spasatel ekranoplan (Fig. 3) is intended for search 
and rescue of objects and people in distress in the 
water at a distance of up to 3000 km from the base, 
both independently and in conjunction with other rescue 
forces and aviation and marine transport. The Spasatel 
SRE can perform the following basic tasks: 


* search in a given region for objects and people in 
distress; 

¢ save people floating on the surface of the water in 
individual and group rescue devices or in an object 
in distress; 

* recover Cosmonauts from landing spacecraft and 
keep these spacecraft afloat; 
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e render skilled medical aid to victims; 
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¢ deliver rescue parties to the region of an accident, 
as well as rescue and emergency materials. 





Figure 3. Projected image of the Spasatel search and rescue ekranoplan, weighing 400 tons. 


The power plant of the ekranoplan consists of eight 
two-stage NK-87 turboprop engines modified for marine 
conditions with a maximum thrust of 13 t each. The 
main engines are on pylons between the wing and the 
cockpit in the upper part of the fuselage. 


The main specifications of the SRE presented here 
were verified in testing and use of the Lun military 
ekranoplan. 


The Spasatel airframe is made mainly of AMG-61 and 
K-48 aluminum alloys. Its durability has been verified 
with a number of static tests of a backup hull as is done 
in aviation construction. Its lifespan was determined in 
fatigue testing of the most loaded units. 


Main elements and specifications of the SRE 


AE, GO. cecsnesnevitentnsncisissirsressevinsensenierienaionsensess 73.8 
Width (Wing Span), M ..ccscscesssscessrsssesssseceeees 44.0 
GE setesressinerinensinnemmmvonsetienmnene: 19.2 
SEE GD: sensinsetavinsecaintnricoeetshstevinisssensisiavennenesnores 2.5 
ey GN 6 carcctrrseseniceseccetssiomensseesens up to 400 





GE © kimeesnernienneccnnienen 242 
Speed, km/hr: 
CE tees 400-500 
sires reneitinn 350 
gL _errrreremrncvrreyeensncrennvenee yan 3000 
Seaworthiness, units 
BD TE. cnidieittgeseeticrsstesmeenennsnienenes unlimited 
take-Off and landing — ....c.csscccssscscssssscsecereceesees 5 
RE sresnrspsearsssetentestonnsterceencenseiecsincereaneicin 6 


Capacity, persons: 


providing victims with places to lie down and sit 
80+70 


De BU ND cxrecsesttetieecinrinntioreneincsones 500 
Crew with rescue team, persons — ...........scsseseeee 9+19 
Self-sustaining Peri0d, dayS .......sssecccssssersescsseeenes 5 


The hull of the ekranoplan is functionally divided over 
its length into four parts (regions): the nose, middle, 
rear, and region of the tail fin and stabilizer.(Fig. 4). 





rr report may contain copyrighted material. Copying and dissemination 


is prohibited without permission of the copyright owners. 











FBIS-UST-95-032 
16 August 1995 


tS Thibh Mime UT 


ENGINEERING AND EQUIPMENT 51 


Ale ie D be BZSXZT 


ijt <} WRI a = ais vf ' 
Ss aateaienae ee jee ant 

















eat 2m 


Figure 4. Overall configuration of the a mie: as rescue puaernn 


Key: a. longitudinal cross section; b. upper deck; c. gondola observation post on tail fin; d. lower deck; 1. collision 
prevention radar; 2. pilot house; 3. power plant systems area; 4. room for rescued victims; 5. storeroom for rescue 
devices; 6. chart house; 7. observation post; 8. 360° radar; 9. horizontal empennage; 10. rudder; 11. tail cover; 12, 
Cargo area; 13 container storeroom; 14. electricity distribution devices section; 15. crew quarters; 16. deployable 
water-ski; 17. medical unit; 18. comparment for equipemnt to start main engines; 19. auxiliary engine compartment; 
20. main engines; 21. pylon; 22. fuel tanks; 23. flaps; 24. electric power plant area; 25. elevator; 26. radio room; 


27. galley. 


The nose section (the room with equipment and struc- 
tures to provide movement of the SRE) contains a pilot 
house for the crew, pylon for the main engines, and a 
room in the region of the pylon with auxiliary engines 
and power plant systems; the middle section (the area 
from the nose to the middle of the hull) is a medical 
unit consisting of an operating room, reviving and post- 
Operative areas, bandaging and other medical rooms 
with corresponding equipment including antihypother- 
mia and deactivation of the rescued. The rear (from the 
middle of the hull to the tail) contains rooms for the res- 
cued equipped with aircraft seats and special stretcher 
beds as well as a room for the rescued on a platform in 
the nose of the hull. The tail fin section contains electric 
energy equipment to provide the ekranoplan with elec- 
tricity when it is stationary, and radio equipment for 
navigation, communication, and rescue work. 


The hull of the ekranoplan ends with a tail cargo cover 
(with a special cargo hoist) intended for loading and 
unloading floating containers with fire, water pumping, 
and other rescue equipment. In the intersection the tail 
fin and stabilizer at a height of 12 m from the waterline 
is an observation post from which an instrument and 
visual search for objects and people floating on the 
surface of the water can be conducted, as well as for 
control of rescue operations after the ekranoplan has 
landed on the water. 


The main emergency-rescue devices of the ekranoplan 
include self-propelled inflated Strizh sloops, semirigid 
type, PSN-20NK inflatable rescue rafts, PPU-5 pneu- 
matic landing devices and inflatable devices to keep 
spacecraft afloat. The Strizh sloops are equipped with 
suspended motors and are capable of floating in a sea 
with up to six point waves. In situ testing of the ekra- 
noplan analog showed that the sloops can be prepared 
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for launching into the water on the wing of the ekra- 
noplan in no more than five minutes. Sloops and rafts 
can be safely deployed under wave conditions which 
are the maximum for take-off and landing the SRE. The 
PPU-S device makes it possible to receive victims from 
rafts, sloops, and other flotation devices onto the wing 
of the ekranoplan (Fig. 5). Deployment of floating res- 
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cue devices can be done from both sides in the rear 
part of the wing toward the flaps where the water space 
(when the ekranoplan is adrift) is protected from waves 
by the wing and hull. In this calm zone one can launch 
and lift inflatable flotation devices and receive victims 
directly from the water. 





Figure 5. Receiving victims from an inflatable raft onto the wing of the ekranoplan with a pneumatic 
landing device. 


The search equipment of the SRE includes optical, 
television, and infrared search equipment, two radar 
stations, one of which has a high resolution, radar and 
communication direction finders, powerful searchlights, 
etc. 


The ekranoplan is equipped with an automated navi- 
gation complex with reckoning using Doppler data or 
inertial means, such as continuous observation using ra- 
dio beacon data and navigational satellites. 


A means of using the ekranoplan in search and rescue 
operations was developed for Spasatel and tested in situ 
with the military ekranoplan analog. In principle the 
method is as follows. The ekranoplan on duty is at 
its base (station), ready to go to sea in 15 minutes. 
When the alarm sounds medical and rescue teams 
(depending on the type of emergency) come to the 
ekranoplan. After the order is received to go to sea 
the ekranoplan taxies out from the base, takes off and 
flies in ground effect (the altitude of flight is 1-4 m) 
into the area of the accident. As the area is approached 
the object is found and the ekranoplan climbs to 100- 
300 m and performs a search for the object like an 
airplane. After the object is found and radar transponder 
buoys mark it the ekranoplan lands. Then at a speed 
of 10-70 knots or more the ekranoplan approaches the 
area in displacement mode to a distance of several 


dozen meters, gathering group rescue flotation devices 
or people floating on the surface of the water. The 
ekranoplan is placed adrift and begins rescue operations 
using self-propelled inflatable rescue sloops to collect 
and deliver victims to the area of the flaps of the 
ekranoplan. Here, using pneumatic landing devices the 
rescuers and medical personnel lift people onto the wing 
and place them in rooms rendering immediate skilled 
medical aid and creating the necessary living conditions. 


Pneumatic landing devices are provided to evacuate 
people from an object in distress onto self-propelled 
sloops. The people can be taken into the sloops and 
then transferred to the ekranoplan. 


The task of handling accidents associated with entry 
into the water, fires, or other disasters is solved by 
delivery of emergency teams and floating containers 
with the necessary emergency rescue equipment with 
sloops from the ekranoplan to the emergency flotation 
device. 


To save submariners who have gotten out of a sub- 
merged submarine the above procedure is also followed. 
When there are indications of decompression illness the 
submariners are placed in portable individual pressure 
chambers which are brought to shore for further decom- 
pression. 
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The ekranoplan is based to permit access to the sea 
in the shortest possible time. The ekranoplans are based 


The floating mooring was developed specially as a 
station for Lun and Spasatel ekranoplans. It can serve 


afloat at stationary (Fig. 6) or floating (Fig. 7) moorings. 





as a base for two rescue ekranoplans simultaneously. 


Figure 6. Base for rescue ekranoplans at stationary moorings (an X-shaped floating dock is shown in the 
left rear). 
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Figure 7. Base for rescue ekranoplans at floating 


To conduct regulation operations on the underwater part 
of the ekranoplan the base has an X-shaped floating 
dock. This dock has been comprehensively tested in use 
with the Lun ekranoplan analog. 


Effective rescuing of people at sea with ekranoplans 
is possible only when there are groups of a minimum 
of three ekranoplans in the North and Pacific Ocean 
fleets. However, the current financial situation of the 
Navy makes this impossible. Considering that the search 
and rescue ekranoplan is capable of rescuing not only 
sailors, but also fishermen, oil platform workers, the 








oorings (to the right is an X-shaped floating dock). 


crews of civilian vessels, etc., the problem may be 
solved by creating a group of ekranoplans with appro- 
priate basing funded jointly by interested organizations 
(state and commercial, military and civilian, foreign and 
domestic organizations). Organization of this noble and 
progressive matter could be undertaken by the Navy or 
the MChS [expansion not given] of Russia. 


The creation of the first rescue ekranoplan and experi- 
ence obtained in using similar models will make it pos- 
sible to qualitatively improve rescue operations at sea. 





ry report may contain copyrighted material. Copying and dissemination 


is prohibited without permission of the copyright owners. 














54 ENGINEERING AND EQUIPMENT 


Prospects for the Manufacture of Hull Structures 
with Polymer Composite Materials 


957A0S85D Si. Petersburg SUDOSTROYENIYE 
in Russian Jan 95 No 1, pp 33-35 


[Article by V. V. Kushelev, A. T. Maksurov; UDC 
629.5.024:678.067.5] 


[FBIS Translated Text] Fiberglass plastic based on 
polyester and epoxy resin is one of the main nonmetallic 
materials used to manufacture boat hull structures. At 
present, about 40,000 tons is used abroad each year for 
this purpose, and in Russia, about 200-300 tons. 


This material is widely used in shipbuilding to manu- 
facture the hulls of anti-mine, landing, and coast guard 
boats (abroad about 500-600 are built), in civilian boat- 
building for the hulls of fishing boats (it is estimated that 
there are about a million of these vessels in the world, 
and more than 800,000 of them in Japan), as well as 
various cutters, yachts, etc. 


Fiberglass plastic based on thermosetting polyester and 
epoxy resins has the following basic advantages over 
other materials used to manufacture boat hull structures 
as a construction material: high specific durability, no 
corrosion, which provides a lifetime for the hulls of 
ships and boats of up to 25-30 years or more, virtually 
no significant repair work, and higher thermal insulation 
compared to metals,especially when used in three-layer 
constructions. 


The main drawbacks of this material are insufficient 
mechanization of the process of manufacturing struc- 
tures and their combustibility. At present mechanization 
of operations does not exceed 10-15 percent in the con- 
tact method (this is mainly mechanical processing and 
the preparation of binder). When the coiling method is 
used mechanization reaches 50-70 percent, although the 
proportion of hull structures obtained using this method 
is no more than 1-2 percent of the total volume of 
fiberglass plastic structures. The process of producing 
products with the contact forming method is labor in- 
tensive and not very attractive.2> Moreover, it does not 
meet current requirements of ecological safety due to 
harmful emissions in the process of manufacturing the 
hull structures and in the process of using them.?*° The 
combustibility of the material, has only teen slightly 
reduced, but not completely eliminated despite many 
years of study. This is mainly due to the use of organic 
materials in the main binder.‘ 


There are two types of reinforced thermosetting plas- 
tics: fiberglass-reinforced thermosetting plastics and re- 
inforced thermosoftening plastic-reinforced thermoset- 
ting plastics. The first, as already noted, is currently 
widely used in boat hull building; the second, which is 
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distinguished by high radio and sonic transparency and 
higher impact resistance (several times higher) is in the 
introduction stage. 


Given the drawbacks of these materials that have been 
mentioned, it has been proposed that the matrix of these 
materials be replaced. Currently, polyester and epoxy 
resins are used. It is proposed that they be replaced 
with thermosoftening plastic [thermoplastic] resins. The 
alternative thermoplastics are polyethylene, polyamide, 
polypropylene, etc. The reinforcing components remain 
the same. The new composite material has been called 
fiberglass-reinforced thermoplastic (FRT). 


The use of FRT solves the basic problems currently 
encountered in nonmetallic hull building, namely, pro- 
viding ecologically clean manufacture and use, mecha- 
nization, and later robotization of production. 


Let us note the main advantages of the new boatbuilding 
material compared with light alloys and fiberglass- 
reinforced thermosetting plastics (FRTP) (table): 


¢ the specific static durability of FRT is at the level 
of light alloys for most specifications; 

¢ the presence of a fluid state in FRT for static loads 
leads to a situation where it is destroyed by plastic 
deformation. Thus, in designing structures there is 
no need for high durability in contrast to FRTP. 
This makes structures significantly lighter despite 
the fact that the durability of FRT is 10-20 percent 
lower than in FRTP;* 

e the number of reinforcing components in FRT 
when thin films are used may be 75 percent 
compared with the upper limit for FRTP which is 
50-53 percent. This increases the specific elasticity 
modulus in FRT although at 50 percent reinforcing 
of FRT the modulus is 80-90 percent of the 
elasticity modulus of FRTP;* 

¢ the static durability of reinforced thermoplastics 
may be significantly increased because thermoplas- 
tics have been developed whose durability, even 
without reinforcing, is equal to the durability of 
today’s FRTs;°* 

* the dynamic durability of reinforced thermoplastics 
is higher than that of FRTP by a factor of 2-6;° 

* in terms of use specifications FRTs surpass 
FRTPs;'°!2 

¢ FRT is incombustible when it comes into contact 
with a flame; in most cases it melts until the fire 
reaches the reinforcing material. For example, a 
sample of FRT 3.2 mm thick which came into 
contact with a flame with a temperature of 1000°C 
showed no sign of burning for 50 minutes, while 
the sample of light alloy was burnt through in 5 
minutes;° 
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water absorption in FRT is a factor of 2-3 lower 
than in FRTP;’ 

the plastic nature of destruction of the material 
makes it possible to increase the durability of joints 
and corners while increasing the dimensions of 
boat hulls compared to those made of FRTP;* 

the technical processes of manufacturing hull con- 
structions and products from FRT may be mecha- 
nized, and in the future, robotized, as is done in the 
aviation industry abroad (for example, in France 
and the US).'° The time to manufacture structures 
and products from FRT compared to FRTP may be 
reduced (in mass production) by a factor of 2-6'4 
The process of obtaining structures made of FRT is 
20-70 percent less labor intensive than is the case 
for FRTP; 

the production process uses no chemical reactions, 


which creates an ecologically clean technological 


ENGINEERING AND EQUIPMENT 55 


process.'5 Compared with FRTP the number of 
components used to manufacture structures is re- 
duced and components which require special stor- 
age conditions (refrigerators, etc.) are eliminated; 
in the switch to FRT costs for ventilation equip- 
ment are sharply reduced because there is no need 
to maintain strict temperature and humidity con- 
ditions. There is no need to clean caked binder 
from the equipment and instruments, and there is 
no need for a system to clean the water used for 
this purpose.** There is also no need to store or 
bury by-products. In contrast to FRTP the solid 
by-products may be completely reused in other 
products, for example, consumer goods which re- 
quire lower durability specifications. The reduction 
in power consumption is achieved by eliminating 
thermal processing of structures in special cham- 
bers to eliminate harmful emissions during use. 





Durability Specifications of Reinforced Thermoplastics and Thermosetting Plastics Manufactured Using Lamination. 
Note: Specifications are for Materials Obtained with Non-Optimal Technology. Fiberglass Fabric was used Without 
Waterproofing and Adhesion treatment, and with a Film Thickness of 50 jm (instead of 10-15 jsm). 





Manufactur- 
ing method 


Reinforcing- 
material 


Porosity 


Ser» MPa 


Crone MPa | Exeiay MPa 


ae 








T-11-GVS-9 9.0 
fiberglass 
with a heated fabric 


238.1 81.2 7630 1.73 








Film of 6.5, 


229.5 274.0 


18900 1.75 








Film of 6.0 








267.2 291.5 20500 1.75 
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Porosity 


Cray MPa | oy MPa | E,...,MPa 


mu 





T-11-GVS-9 8.0 


216.0 93.6 7080 1.78 








Film of 9.0 


262.0 18377 1.76 








Film of 4.0 


298.6 329.3 19485 1.81 














on formation 














330.0 330.0 20000 1.78 














Thus, reinforced thermoplastics can be used to manu- 
facture hull structures; in individual cases the new ma- 
terial has significant advantages over other traditional 
boatbuilding materials. 


Analysis of foreign experience shows that reinforced 
thermoplastics are already being used to manufacture 
the hulls of fast yachts, low-tonnage cutters and hydro- 
foils, boats for sport fishing, rescue sloops, various other 
boats and floating bridges. '*'”-'°2°2! Moreover, these ma- 
terials are used to manufacture individual elements of 
ship hull structures, parts of devices, and items such 
as bulwarks, mooring skids, casings for electric cables, 
gangway failings, etc. There are two types of rein- 
forced thermoplastics: fiberglass reinforced thermoplas- 
tics (FRT) and thermoplastics reinforced with thermo- 
plastic fibers (TRT). The first type is already widely 
used in boat-and shipbuilding, and the second is in the 
research stage. TRT with reinforcing using thermoplas- 
tic fabrics may be used to manufacture the deflectors of 
hydroacoustic and radar devices.” 


FRT can be used with existing brands of thermoplastics. 
Considering the prospects for a significant improvement 
in specifications,>™ the dimensions of hull structures 
made of FRT may be increased and exceed current 
dimensions for hulls made of FRTP, about 60 m long 
with a displacement of 600 t. 


The following methods can be used to form hull 
structures form FRT: lamination (contact formation), 
pultrusion, coiling, and vacuum formation (for three- 
layer constructions). 


The lamination method is the most common, and is 
used in 85-90 percent of constructions made from FRT. 
There are several varieties of this process which differ 
in the reinforcing materials and matrices used, namely, 
powder, film, and fiber, solution, melt, and monomer 
technology. 


In powder technology, used to manufacture straight line 
and curvilinear panels, elements of fiberglass fabric 
are used with a powdered coating of thermoplastic 
material applied to it. In this case a panel is obtained by 
lamination and pressing of the fiberglass fabric to the 
required thickness with simultaneous heating. 


In film technology, elements of fiberglass fabric 
and thermoplastic film are alternately layered and 
pressed with a roller or another heated instrument. 
Pre-manufactured double sheets of fiberglass and film 
are frequently used. It should be noted that to obtain 
constructions with an optimal durability using this 
method the film must be 12-15 um thick. Domestically 
film 20 ym thick or thicker is produced. 


In fiber technology, fabric is used which consists 
of fiberglass and thermoplastic fibers. In this case 
manufacture of panels is done by lamination, heating, 
and pressing of the fabric layers. By changing the 
number of thermoplastic fibers one can easily regulate 
the volume of matrix in the material. 


In solution technology the binder is applied to a fiber 
filler with a low viscosity. The composites obtained us- 
ing this technology are distinguished by high porosity 
(more than 10 percent) which leads to a worsening of 
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their use properties. Impregnation with thermoplastic 
melts is even more difficult because the high viscosity 
of the melts using acceptable temperature technologies 
leads to a very low process speed. Monomer technology 
involves impregnation of reinforcing components with 
monomers of the corresponding thermoplastics for sub- 
sequent polymerization in a press mold. This method 
is distinguished by a lower productivity, high material 
waste level (up to 50 percent) and significant dispersion 
of durability values in the products that are obtained. 


Thus, the substantial drawbacks associated with the 
last three technologies do not recommend them for 
boatbuilding. Powder, film, and fiber technologies yield 
acceptable results. In addition to flat and curvilinear 
panels, these technologies can be used to manufacture 
curvilinear and straight-line assemblies, as well as 
products with a complex reinforcing scheme. 


Cylindricai, conical, and spherical constructions may 
be manufactured from FRTP using coiling. Work can 
be done on existing equipment using a simplified 
technological process. 


At present abroad studies are being conducted on 
the use of pultrusion to manufacture straight-line and 
curvilinear panels.~ The results show that this method 
may be more efficient than lamination which, as a rule, 
is used in the initial stage of introduction of FRT. 


Abroad, mainly in the aviation industry, lamination was 
at first done manually, then later mechanized to manu- 
facture curvilinear and flat panels from FRT. In the last 
few years robots are being widely used in the contact 
formation method.>'5#5 The components to manufacture 
constructions from FRT are polyethylene, polypropy- 
lene, polyamides, and other similar thermoplastics. The 
reinforcing material is fabric, tape, and mats of fiber- 
glass.?” Usually thermoplastic powders, films, and fibers 
are used which are produced by industry, and not spe- 
cially developed. Thus the length of the use of con- 
structions of these materials is not long, about 12-18 
years. At present, studies are being conducted abroad to 
increase the lifespan of polyethylene by including var- 
ious admixtures (sulfochlorinated polyethylene) which 
increases the lifespan of products by a factor of 1.5-2. 


Another complex issue which arises in the introduction 
of FRT in boatbuilding is the creation of reliable 
compounds of individual constructions. It is virtually 
impossible to substitute the welded joints used abroad 
in the aviation industry for this purpose, because they 
are not suited to the countereffect of multiple impact 
loads, which is the case for boats. The foreign technical 
literature has only spotty information about bolted 
connection of the deck to the side, as well as connecting 
saturation parts with the hull.” 
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In the development of constructions and technologies to 
connect hull constructions made of FRT it is necessary 
to consider that while traditional fiberglass plastics used 
one polyester resin (in rare cases epoxy), the new 
material uses substantially larger numbers of materials 
in the matrix. Moreover, individual matrix materials 
differ significantly in terms of adhesion, which has 
a substantial effect on the durability of construction 
connections. Thus, it is expedient to propose means 
of increasing adhesion of the thermoplastic matrix, 
for example, by plasma or other types of processing. 
This is especially important when polyolefins are used 
(polyethylene and polypropylene) which have a low 
adhesion level. 


Conclusion. 


1. The fiberglasses used at present are characterized 
by a number of drawbacks associated with a low 
level of mechanization of the manufacture process, 
especially hull structures, high labor intensity and low 
attractiveness. The constructions which are obtained are 
combustible and may emit harmful substances in the 
process of manufacture and use. 


2. Promising materials for nonmetallic boatbuilding are 
reinforced thermoplastics, which would go a long way 
toward solving the problems associated with traditional 
fiberglasses. 


3. The use of reinforced thermoplastics requires com- 
prehensive scientific research and experimental design 
work to solve practical design and technological prob- 
lems. 


References 


1. 33rd International SAMPE Symposium, Vol 33, 1988 
p 369. 


2. V. V. Kushelev, V. K. Makkoveyev, “Technological 
Methods of Improving the Working Conditions and En- 
vironmental Protection in the Manufacture of Boat Hull 
Structures Made from Fiberglass" TEKHNOLOGIYA 
SUDOSTROYENIYA No 4, 1989. 


3.L. S. Gurevich, V. V. Kushelev, I. Ya. Smirnova, “Ba- 
sic Technology of Manufacturing Hull Structures from 
Polymer Composite Materials" TEKHNOLOGIYA SU- 
DOSTROYENIYA No 5, 1989. 


4. V. V. Kushelev, Ye. A. Gerasimova, L. §. Gurevich, 
Armirovannyye termoplasty. Perspektivnyye kompozit- 
sionnyye materialy. Tekhnologiya izgotovleniya kon- 
struktsiy i izdeliy [Reinforced Thermosoftening plastics. 
Promising Composite Materials. Technology of Man- 
ufacturing Constructions and Products] TsNII Rumb, 
199]. 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 








58 ENGINEERING AND EQUIPMENT 


5. LUFT UND RAMFART Vol 11 No 2, 1990 pp 20, 
22, 23. 


6. Polymer Composites. Proc. 28th Microsymposium. 
Paper. July 8-11, 1985 NY p 301. 


7. FEINGERATETECHNIK Vol 37 No 4, 1988 p 169. 


8. 197th ACS National Meeting Dallas, TX April 4-9, 
1989 p 982. 


9. ENGINEERING MATERIALS Vol 36 No 13, 1988 
pp 51-58 (Japan). 


10. V. V. Kushelev, I. Ya. Smirnova "Use of 
Polyethylene To Manufacture Mooring Skids" SU- 
DOSTROYENIYE ZA RUBEZHOM No 11, 1990. 


ll. V. V. Kushelev, I. Ya. Smirnova "Use of 
Polyethylene In Boatbuilding’ TEKHNOLOGIYA 
SUDOSTROYENIYA No 5, 1990. 


12. V. V. Kushelev, I. Ya. Smirnova, "Features of the 
Manufacture of Marine Machine Building Parts from 
Polyethylene" SUDOSTROYENIYE ZA RUBEZHOM 
No 11, 1990. 


13. WERKSTADT UND BETRIEB Vol 45 No 11, 1992 
p 542. 


14. WERKSTADT UND BETRIEB Vol 120 No 7, 1987 
pp 547-550. 


15. A. I. Yarkovets, Osnovy mekhanizatsii i avtomati- 
zatsii protsessov v samoletostroyenii i mashinostroyenii 
[Foundations of Mechanization and Automation of Pro- 
cesses in Aircraft and Machine Construction] Moscow: 
Mashinostroyeniye, 1991. 


16. PLASTICS WORLD Vol 47 No 2, 1989 pp 40-41. 


17. Proc. Fourth Annual Conf. and Focus 89 Dallas, TX 
Feb 6-9, 1989, pp 251-256. 


18. Patent, Japan No 57-12714. 
19. POLYMER NEWS Vol 11 No 8, 1986 pp 234-236. 


20. ENGINEERING MATERIALS Vol 35 No 13, 1987 
pp 51-58 (Japan). 


21. US Patent No 4655156. 


22. Proc. Offshore and Arctic Ocean Symposium, Tenth 
American Energy Sources Technology Conference and 
Exhibit Dallas, TX Feb 15-18, 1987 pp 271-273. 23. G. 
S. Golovkin, ed., Volokonnaya tekhnologiya pererabotki 
termoplastichnykh kompozitsionnykh materialov [Fiber 
Technology of Treatment of Thermosoftening Plastic 
Composite Materials] Moscow: MAI, 1992. 


24. Yu. A. Mikhaylin, I. P. Miychenko, “Analysis of 
the State of the Art of Polymer Composite Materials" 
PLASTICHESKIYE MASSY No 3, 1993. 


FBIS-UST-95-032 
16 August 1995 


25. PLASTVERARBEITER Vol 38 No 11, 1987 pp 48, 
50, 52. 


26. AVIATION WEEK AND SPACE TECHNOLOGY 
Vol 135 No 4, 1991 p 50. 


27. Tezisy dokladov pervoy Vserossiyskoy konferentsii. 
Moskva, 26-28 noyabrya 1991 g. i materialy nauchno- 
tekhnicheskogo seminra -"Polimernyye materialy, pere- 
borka i premeneniye [Summary of Reports of the 
First All-Russian conference (Moscow 26-28 Novem- 
ber 1991) and Materials of the Scientific and Tech- 
nical Seminar “Polymer Materials, Sorting and Use" 
Yaroslavl 21-22 Aug 1991 Part 1] pp 66-68. 


28. V. A. Goncharenko, R. B. Polyga, “Optimization of 
Constructions of Welded Joints of Reinforced Thermo- 
plastics” PLASTICHESKIYE MASSY No 3, 1993. 


Burial of Radioactive Wastes in Seas 


957A0S88A Moscow PRIRODA in Russian Jan 95 
No 1, pp 11-20 


[Article by V. V. Dovgusha and M. N. Tikhonov] 


(FBIS Translated Text] The problem of safe burial of the 
liquid and solid radioactive wastes (RAW) forming in 
the course of operation of nuclear power plants (NPP), 
nuclear industry enterprises and operation of ships of 
various classes with nuclear power plants, due to its 
complexity, costliness and social significance is now the 
most timely and serious in the nuclear power field. 


From the very beginning of development of nuclear 
power and up to the mid-1980’s this problem was solved 
at ever-increasing scales by the "simplest and cheapest" 
method — by dumping a definite part of the RAW 
into the seas and oceans. This was done for the first 
time in the United States in 1946, then after 1949 the 
dumping of RAW began in Great Britain, after 1955 — 
in Japan, after 1959 — in the USSR, and after 1965 
— in the Netherlands. However, with the passing years 
the ruinous aftereffects of such a practice have become 
increasingly evident. 


Geography of Contamination of World Ocean by 
Radioactive Wastes 


The greatest contamination of the seas and oceans by 
RAW has been made by the United States and Great 
Britain. Two regions of the world ocean have constantly 
been contaminated by liquid radioactive wastes of 
plutonium plants and nuclear reactors: the waters of the 
Pacific Ocean adjacent to the mouths of a number of 
rivers in the United States and the Irish Sea. 


The discharge of wastes from the Hanford plutonium 
plants near the mouth of the Columbia River (the 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 




















FBIS-UST-95-032 
16 August 1995 


radioactivity of the runoff of this river attained 1-3 kCi 
per day', and also from the nuclear enterprises on the 
banks of the Rio Grande and Colorado Rivers, primarily 
led to the contamination of Pacific Ocean waters by 
liquid RAW. 


Wastes have been dumped into the Irish Sea from 
British plutonium plants, for which three lines were 
constructed: Windscale, Dorset Dounreay nuclear cen- 
ter’. The norms for the daily dumping of liquid RAW 
from the Windscale plant were: for plutonium — 0.1, 
for strontium — 2, for yttrium and cerium — 10, for 
ruthenium and cesium — 100 Ci/day. In actuality, how- 
ever, in individual years discharges of wastes through 
the lines into the Irish Sea in their activity attained 100 
kCi for B- and y-emitters and hundreds of curies for 
plutonium’. 


France, Japan, Netherlands, Belgium, FRG, India, Swe- 
den and Australia have dumped relatively lesser quan- 
tities of liquid RAW into the seas. 


In addition to the regular dumping of liquid RAW 
into the world ocean, from the very beginning of 
development of nuclear power it has been the practice to 
bury solid RAW on the floor of the seas and oceans. The 
United States has carried out such burials without any 
restrictions in regions located beyond the limits of the 
75-mile zone from the coast, at approximately 50 sites 
in the Pacific and Atlantic Oceans, as well as in the Gulf 
of Mexico. The total quantity of wastes dumped by the 
United States during 1946-1970 was 86,760 containers 
with a total activity of 100 kCi. Solid RAW from British 
enterprises have been buried in the Atlantic Ocean. The 
annual burial of 5,000 tons of solid wastes with a total 
activity of 4 kCi with respect to (- and 7-emitters 
was allowed in the English Channel under the norms, 
whereas more active wastes were transported into an 
ocean region located approximately 480 km from Cabo 


Villano (Portugal). 


International Monitoring of Dumping of 
Radioactive Wastes 


Prior to 1971 the dumping of RAW was carried out 
without monitoring by international organizations. In 
1972, at an international conference in London, a 
convention was adopted (signed by the USSR jointly 
with other states) on preventing the contamination of 
seas by different kinds of wastes. According to the 
convention, the IAEA should define the category of 
highly active substances banned for burial at sea, and 
also work out recommendations for the granting of 
special permissions for the dumping of RAW of low 
and moderate activity. 
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Among the substances banned for burial in the sea the 
IAEA has included solid RAW with a specific activity 
1.4 Ci/ton with respect to a- emitters and 4 x 10° Ci/ 
ton with respect to f- and 7- emitters (half-life T,,, 
greater than 1 year). The burial of RAW with low and 
intermediate radiation levels was allowed‘ in regions of 
the world ocean between 50°N and 50°S beyond the 
limits of the continental shelf at depths not less than 
4,000 m. 


However, despite the adoption of the convention, the 
volumes of dumping of liquid and solid RAW into 
the sea during the years which followed not only did 
not decrease, but continued to increase. During 1970- 
1972 the solid wastes of nuclear industry enterprises 
were regularly dumped into the sea by the United 
States, Great Britain, Belgium, Netherlands, France and 
Switzerland and sporadically by Japan, South Korea, 
Italy, FRG and Sweden. Precisely this period marked 
the maximum of dumping of solid RAW (more than 80 
percent) in the northeastern regions of the Atlantic’. 


The role of Great Britain has been especially negative 
in contamination of the seas by both solid and liquid 
RAW. According to IAEA data, between 1946 and 
1982 Great Britain carried out 34 burials of solid 
RAW with a total activity of about 950 kCi, which is 
approximately 75 percent of all such world dumpings 
(without the USSR taken into account). The scales of 
still persisting dumpings of liquid RAW were so great 
that their influence has been traced to the Barents and 
Kara Seas. It was established that the time required for 
the propagation of contaminated waters from the Irish 
Sea along the shores of Norway to the Kola Peninsula is 
about 6 years. For example, according to estimates®, the 
mean transport of plutonium (**Pu, ?”Pu, “°Pu) from 
the Irish Sea, even after the cessation of dumpings, 
was 40 Ci/year. An expert investigation of radioactive 
contamination of the waters of the Barents, Kara and 
Greenland Seas, carried out during 1982 during a cruise 
of the Otto Shmidt research icebreaker, indicated that 
the western arctic seas feel the influence of waters of the 
Norwegian Coastal Current contaminated by radioactive 
wastes. An increase in the '"Cs concentration (by a 
factor of 6 in comparison with the level of global 
contamination of North Atlantic waters) was registered 
in the southern part of the Barents and Kara Seas and 
in the eastern part of the Greenland Sea. The maximum 
*Sr concentrations in waters entering the Barents Sea 
exceeded the global level by a factor of approximately 
7: 

According to IAEA data*, during the period from 
1946 through 1982 solid RAW with a total activity of 


about 1.24 MCi (without the USSR taken into account) 
were buried in the world ocean. These dumpings were 
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distributed very nonuniformly in different regions of the 
world ocean. 


During February 1983, under pressure from the world 
community, the participants in the London Convention 
of 1972 adopted a resolution calling for the cessation of 
dumpings of RAW into the seas for two years, despite 
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the fact that Great Britain, Netherlands, United States, 
Switzerland, South Africa and Japan voted against it and 
Brazil, Greece, USSR, France and the FRG abstained. 
And although this resolution had no juridical force, 
dumpings of RAW into the sea ended, beginning in 
1983. 




















Regions of burial of solid radioactive wastes and total quantities of radioactivity. 
Key: 1. 16 dumping sites: 14.9 kCi 2. 11 dumping sites: 79.4 kCi 3. 15 dumping sites: 1,143 kCi 4. 5 dumping 


sites: 0.5 kCi 


In 1992, at Rio de Janeiro, the participants in the UN 
Conference on the Environment and Development spoke 
out for a ban on burial of RAW in the sea. That same 
year, with the participation of Russia, conventions were 
signed on protection of the Baltic Sea (Helsinki) and 
the Black Sea (Bucharest) against contamination. Russia 
for the time being has not adhered to the convention on 
protection of the sea medium in the Northeast Atlantic 
(Paris, 1992). This convention allows France and Great 
Britain to dump RAW into the sea up to the year 2018 


with its gradual reduction to zero, that is, it proposes 
an approach also corresponding to the interests and 
possibilities of Russia. 


Dumping of Radioactive Wastes in Russia 


The scales of dumping of RAW in the seas by the USSR 
were virtually entirely determined by the formation of 
RAW in the course of construction, operation and repair 
of the nuclear-powered fleet. 
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Regions of burial of radioactive wastes in Northern (at left) and Far Eastern (at right) seas. In the northern 
seas solid RAW were dumped in regions 1-8, whereas liquid wastes were dumped in regions 9-13. In Far 
Eastern waters there is only one region of burial of solid RAW (8); liquid RAW were dumped in places 

designated with the numbers 1-5 and 7, whereas regions 6, 9, 10 serve for the joint burial of both solid and 

liquid RAW. 


At the present time Russia has 235 ships of different 
classes with nuclear power plants: of these 227 (394 
reactors) are in the navy and 8 (13 reactors) are in 
the RF maritime fleet. The principal quantity of RAW 
in the nuclear-powered fleet and enterprises of the 
Department of Maritime Transport of the RF Ministry 
of Transportation is formed during the recharging of the 
active cores of the reactors and the ion-exchange filters 
of the first and third circuits, when carrying out repair 
work in reactor rooms, deactivation of the first circuit, 
removable circuit equipment and surfaces of rooms. For 
example, one prerepair deactivation of the first circuit of 
the VM-4 reactor yielded® 230-280 tons of liquid RAW 
with a volume activity 7.0 x 10% - 5.6 x 10° Ci/liter. 


According to the technological scheme for handling 
RAW for the navy, maritime fleet and enterprises of the 
Department of Maritime Transport of the RF Ministry 
of Transportation in force until recently, discharge into 
and burial at sea was allowed for liquid wastes (other 
than highly active wastes) and some solid wastes. 


The dumping of wastes in specially designated regions 
of the sea (with an indication of the coordinates) 
has taken place in conformity to the norm-setting 
documents: "Interim Sanitary Specifications for the 
Burial of Radioactive Wastes in Seas" (VSTZ-66), but 
since 1983 the "Rules for Dumping Radioactive Wastes 
in the Sea" (PS-82). 


In accordance with these documents it was allowed that 
the J- and +- active liquid RAW with a specific activity 
less than 10° Ci/liter be discharged in bays at points 
where ships with nuclear reactors are based, repaired 
and recharged. The discharge of liquid RAW with a 
specific activity from 10* to 10° Ci/liter was allowed 
in specially designated coastal regions of the sea (at 
a distance 25 miles from the shore), but liquid RAW 
with a greater activity (10° - 10° Ci/liter) had to be 
dumped in specially designated regions of the open sea. 
When liquidating the aftereffects of accidents and in 
other special cases liquid RAW with a specific activity 
of more than 10° Ci/liter could be disposed of from a 
ship with the permission of the Medical Service of the 
Navy and the Third Main Administration of the USSR 
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Ministry of Health (now the Federal Administration for 
Biomedical and Extremal Problems of the RF Ministry 
of Health and the Medical Industry). 


The first dumpings of liquid RAW into the sea in 
the USSR were associated with the running-in tests 
of nuclear-powered submarines (NPS) and the nuclear- 
powered icebreaker Lenin in 1959-1960. The volumes 
of liquid RAW in the navy during the periods of the 
most active operation of the nuclear-powered fleet (late 
197N’s-1980’s) were 18-20 thousand m’ per year. A 
specific activity above 10° Ci/liter was characteristic of 
not more than 20 percent of this waste (3-4 thousand m?/ 
year); the total activity attained 95 percent of the total 
activity of the liquid RAW. However, 60 percent of the 
total quantity of liquid RAW was accounted for by the 
Northern Fleet; 30 percent of this RAW was formed in 
the White Sea region and 70 percent in Kola Bay. The 
Pacific Ocean Fleet accounted for about 75 percent of 
the liquid RAW in the Primorye region and about 25 
percent in the Kamchatka region. 


The solid RAW intended for burial in the sea were 
loaded into metal containers (steel-3 with a wall thick- 
ness not less than 3 mm), held for a definite time at 
temporary storage sites and then were transported on 
the deck or in the holds of vessels to regions designated 
for burial. Large-size items of RAW could either be 
dumped into the sea in uncontainerized form or loaded 
into specially designated ships (barges, lighters) which 
had no further use and were sunk together with these 
ships. 


The burial of solid RAW in the northern seas began 
in 1964 and the volumes in the late 1970’s and 1980's 
amounted to 6-7 thousand m? per year; the Northern 
Fleet accounted for more than 70 percent of this volume. 


In its composition the solid RAW consists of: com- 
bustible wastes (special clothing, footwear, old clothes, 
fabrics, etc.) — 35 percent; compacted wastes (plas- 
tics, rubber, film coverings, etc.) — 25 percent; metal 
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wastes (equipment, control-measuring instruments, fit- 
tings, etc.) — 40 percent. 


The regions of burial of liquid and solid RAW were 
selected by the headquarters of the Northern and Pacific 
Ocean Fleets and approved by Navy Headquarters. 


Five regions for the disposal of liquid RAW in the 
Barents Sea were designated for the Northern Fleet 
(three in the open sea with depths up to 300 m and 
two in coastal regions) and eight regions of burial of 
solid RAW in the Kara Sea (one in the Novaya Zemlya 
abyssal depression, 380 m, and seven in bays along the 
eastern coast of Novaya Zemlya with depths of tens 
of meters). Up to 1986 in places designated for the 
Northern Fleet there also were burials of wastes by the 
Murmansk Maritime Shipping Administration. 


Ten regions for burial of RAW were designated for the 
Pacific Ocean Fleet: six in the Sea of Japan and four in 
the Pacific Ocean (to the east of the Kamchatkan coast); 
six of these for the discharge of liquid RAW, one for 
the burial of solid RAW and three for the joint disposal 
of both. 


Among all the places of burial only one region in the 
Sea of Japan in its characteristics (geographic location, 
depths) approaches the requirements of the IAEA. 


The schedule of times for dumpings and the quantitative 
and qualitative (isotopic) compositions of the wastes 
were established for each of the regions of RAW burial. 


The discharge of liquid RAW with a total activity not 
more than 5 kCi with respect to G- and 7 emissions and 
0.5 kCi for a-emission was allowed in the very same 
region of the open sea during the course of a year and it 
was permissible to bury simultaneously or in individual 
parts solid RAW with a total activity not more than 2 
kCi relative to the Sr equivalent, but the activity of 
recontainerized solid RAW was not to exceed 0.5 kCi 
relative to this same equivalent’®. 





Table 1. Burial of liquid and solid RAW in seas by USSR during 1960-1991 














Activity (relative 









































Type of RAW Volume, m? Number of Number of Number of Activity, Ci 
containers large objects sunken ships to Sr 
equivalent), Ci 
Northern seas 
Liquid 190,434 23,753 
Solid 31,534 6,508 17 15,502 
Far Eastern seas 
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Type of RAW Volume, m’ Number of Number of Number of Activity, Ci | Activity paatne 
containers large objects sunken ships to "Sr 
equivalent), Ci 
Liquid 123,500 - . - 12,340 
Solid 21,842 6,868 100 38 : 6,112 
Table 2. Characteristics of burials of solid RAW in Kara Sea 
Number of buried objects 
Place and Number of Depth at containers large objects vessels with Number of | Total activity 
time of burial region dumping site, solid RAW burials at time of 
m burial 
(relative to 
Sr 
equivalent), 
Ci 
Novaya 1 380 3,174 11 10 22 3,520 
Zemlya 
depression, 
1967-1991 
Zaliv Sedova, 2 13-33 1,108 104° K 3,410 
1982-1984 
Zaliv Oga, 3 up to 24 472 4 1 8 2,027 
1968-1983 
Zaliv Tsivolki, 4 56-135 1,600 6 2 8 2,684 
1964-1978 
Zaliv 5 25-27 - 5 - 5 1,280 
Stepovogo, 
1968-1975 
Zaliv 6 12-20 8 7 a 7 661 
Abrosimova, 
1966-1981 
Zaliv 7 13-16 ae 
Blagopoluchiya, 
1972 
Zaliv x up to 50 146 - 1 3 3,174 
Techeniy, 
1982-1988 
“Including 91 
jackets from 
depleted 
nuclear fuel. 
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Table 3. Sinking of nuclear reactors by Soviet Union during 1965-1989 
Place and year of Depth at place of Number of sunken Presence of depleted Condition of sunken 
sinking sinking, m reactors nuclear fuel reactors with respect to 
potential ecologic 
danger 
Zaliv Abrosimova, 20 Not unloaded in three In reactor compartments 
1965-1966 reactors of four damaged nuclear 
submarines 
Zaliv Tsivolki, 1967 50 Unloaded In biological protection 
blocks (steel, concrete) 
Zaliv Tsivolki, 1967 50 Not unloaded Shielding assembly of 
reactor of OK-150 plant 
with remnant of depleted 
fuel (60 %) in biological 
protection block 
Novaya Zemlya 300 Not unloaded In hold of barge in metal 
depression, 1972 container with lead 
shielding 
Zaliv Stepovogo, 1982 50 Not unloaded As part of damaged 
nuclear-powered 
submarine 
Zaliv Techeniy, 1988 40 Unloaded In metal containers with 
lead shielding 
Sea of Japan, 1978 3,000 Unloaded In metal containers with 
lead shielding 
Pacific Ocean (to east of 2,500 Unloaded Removable shield of 
Kamchatka), 1989 nuclear-powered 
submarine reactor in 
metal container with lead 
shielding 
“Liquid metal reactors. 

















According to recent generalized data'', the total activity 
of liquid RAW (without allowance for accidental spills) 
disposed of between 1960 and 1991 in the seas washing 
Russia is 36.1 kCi and that of solid RAW with medium 
and low activity (relative to *Sr) is 21.6 kCi (Table 1). 


Liquid RAW with maximum activity were dumped’? in 
1965, 1975, 1988 and 1989 in regions of the Barents 
Sea (Nos 2, 3 and 1 and in Ara Bay — an accidental 
discharge from a nuclear-powered submarine): activity 
1,000, 800, 5,300 and 2,000 Ci respectively; in 1975 — 
in the Kara Sea (region No 1): activity 800 Ci (discharge 
from the nuclear-powered icebreaker Lenin); in 1979 
and 1986 in the Sea of Japan (regions 9 and 10: activity 
400 and 10,200 Ci. 


The maximum quantity of solid RAW (with respect to 
activity) was buried in the Northern seas in 1983 and 
1988 and in Far Eastern seas in 1975 and 1985. As an 


example, Table 2 gives data on the nature of the solid 
RAW buried in the Kara Sea in the neighborhood of the 
Novaya Zemlya archipelago in 1964-1991. 


In violation of the provisions of the London Convention 
the dumping of liquid RAW into the sea by the navy 
is continuing even now, although on a lesser scale. For 
example!’, 3,066 m? of liquid RAW with an activity of 
18 Ci were dumped into northern seas in 1992, and into 
Far Eastern seas — 3,580 m? of liquid RAW with an 
activity of 10.2 Ci and 2,740 m? of solid RAW with an 
activity of 37 Ci. 


The Murmansk Maritime Shipping Administration 
ceased burial of liquid RAW in the sea in 1984 and 
solid RAW in 1986. 
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Burial of Damaged Reactors 


In addition to "standard" burials of solid RAW, a 
number of burials were carried out by the USSR during 
the period from 1965 through 1988 in open violation of 
IAEA specifications (and also the current Navy norm- 
setting documents VSTZ-66 and PS-82). Reference is to 
burials of 16 damaged reactors from nuclear-powered 
submarines and the nuclear-powered icebreaker Lenin 
and the shielding assembly of its OK-150 reactor with 
a remnant of depleted nuclear fuel in the shallow-water 
bays of the Kara Sea near Novaya Zemlya, and also 
two damaged reactors and the shielding assembly of a 
nuclear-powered submarine reactor in Far Eastern seas 
(Table 3). Six damaged reactors of nuclear-powered 
submarines were buried with nonunloaded fuel because 
it was impossible to extract the matter in the active cores 
from them. 


An estimate of the total activity of the buried damaged 
reactors (with and without fuel) is extremely difficult 
because it requires information on the operating modes 
of each reactor during its entire lifetime, period of time 
that the reactor was held before burial, etc. The residual 
activity of the bodies of the reactors and the intrabody 
equipment is determined for the most part by “Co (T,, 
, = 5.27 years) and *Fe (T,, = 2.7 years). The half- 
life of this mixture of isotopes is 4.7-5 years; after 50 
years of storage the radiation danger will be associated 
primarily with “Ni (T,, = 100 years). According to 
different estimates, the residual activities of the bodies 
of the reactors and the intrabody equipment at the times 
of burial may vary in a very wide range, attaining 30 
kCi (not relative to the °°Sr equivalent). 


For example, the damaged reactor of the American 
nuclear-powered submarine Sea Wolf had a total activ- 
ity at the time of sinking of about 33 kCi (for the most 
part from the determining Co), whereas the bodies of 
the two reactors buried by the navy in the Sea of Japan 
in 1978 had an activity of only 0.046 kCi. According 
to the estimates of navy specialists, the total activity of 
12 buried reactors (without depleted nuclear fuel) at the 
time of burial could be about 100 kCi. 


The greatest potential danger is from the sunken reactors 
of nuclear- powered submarines with nonunloaded de- 
pleting nuclear fuel containing a mixture of fission prod- 
ucts and actinides. In order to reduce this danger, prior 
to burial the damaged reactors and reactor compartments 
were mothballed by filling their cavities with a harden- 
ing mixture based on furfurol. The shielding assembly 
of the reactor of the nuclear- powered icebreaker Lenin, 
bound by such a mixture, was additionally placed in a 
reinforced concrete container and a metal shell. Such 
mothballing of reactors with nonunloaded nuclear fuel 
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should prevent contact between the fuel and sea water 
over the course of several hundred years"*. 


According to estimates made by navy specialists, the 
total activity of all sunken reactors of nuclear-powered 
submarines with nonunloaded fuel (at the time of burial) 
could be approximately 120 kCi. 


The total activity of all RAW dumped and buried in the 
seas washing the territory of Russia is estimated'’ at 325 
kCi. 


These data must be supplemented by information on 
the radioactive materials entering the sea medium as a 
result of accidents and destruction of nuclear-powered 
submarines with nuclear armament, accidents to arti- 
ficial earth satellites with nuclear reactors and aircraft 
Carrying nuclear bombs, as well as data on the radiation 
accident in Chazma Bay in 1985. 


As a result of three accidents to our country’s nuclear- 
powered submarines, two accidents to American sub- 
marines and accidents to missiles carrying nuclear war- 
heads, between 1968 and 1989 nine nuclear reactors 
and about 50 nuclear warheads wound up in the world 
ocean. 


Radioactive Contamination of Waters and Its 
Consequences 


According to data from Japanese researchers, due to 
strong electrochemical corrosion in sea water (usually 
such corrosion over the course of 5 years "will eat away” 
up to 1 mm of metal) there already has been "leakage" 
of the hydrogen bomb lost by the Americans in 1965 in 
the Pacific Ocean. As a result, plutonium has appeared 
in sea water. Radioactivity has been discovered in the 
region where the nuclear-powered submarines Thresher 
(1963) and Scorpion (1968) perished in these same years 
and lie on the bottom. In the opinion of the experts, 
two Astor nuclear torpedoes were carried aboard the 
Scorpion. 


The results of examination of the nuclear-powered 
submarine Komsomolets which sank in 1989 show that 
the bodies of the nuclear missile torpedoes (containing 
Pu with an activity about 430 Ci) even now are 
beginning to leak. The washing out of °Pu is impeded 
at this time only by the beryllium shield of the nuclear 
charge and some of its structural elements. In the next 
year or two plutonium may escape in quantities adequate 
for formation of a zone of stable contamination in the 
region where the nuclear-powered submarine is located. 


The place where the Komsomolets lies is a very 
rich fishing area; the seasonal currents from there 
are directed alternately toward the shores of the Kola 
Peninsula and Norway. The contamination of this region 
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of the Norwegian Sea may result in a curtailment 
of fishing activity due to the danger of radioactive 
contamination of fishing industry products. 


According to calculations by the Polar Scientific Re- 
search Institute of Marine Fisheries and Oceanography 
(PINRO, Murmansk), the economic loss from the after- 
effects of the accident to the nuclear-powered submarine 
Komsomolets during the years 1996-2000 may exceed 
3,500 billion rubles (in 1993 prices) for Russia and 2 bil- 
lion dollars for Norway. In addition to economic losses, 
Russia also will be inflicted considerable political and 
moral losses. 


The danger of radioactive contamination of seas is 
related primarily to the possibility of contamination of 
fishing industry products (fish, mollusks, crustaceans, 
echinodermata, algae, etc.) and the subsequent transfer 
of radionuclides in food chains to man. The damaging 
effect of radionuclides on the inhabitants of the sea 
themselves, and especially roe, fingerlings and small 
fish, may be substantial. The consequences of the 
dumping of RAW into the seas must be evaluated not 
with respect to the danger for individual organisms, but 
for the population as a whole, that is, with respect to the 
influence on the biological productivity of water bodies. 


A definition of radioactive wastes which must not be 
dumped into the sea, prepared by the IAEA for the 
London Convention of 1972, was based on the striv- 
ing to ensure mankind’s protection'®. The information 
contained in the documents makes it possible to esti- 
mate dose-effect and dose-risk relationships. However, 
until now there are no generally accepted maximum ad- 
missible doses for either individual inhabitants of the 
sea or for populations. 


The radiation-hygienic and radioecologic danger of 
solid RAW buried in the sea is determined by their 
activity and radionuclide composition, condition of 
protective barriers (degree of tightness of the packing 
material, rate of its corrosion, etc.). Since detailed 
information on the radionuclide composition of wastes 
and the productive properties of containers is lacking, in 
order to evaluate the consequences of burials of RAW 
it is necessary to organize a system for observation 
and monitoring the state of radioactive objects buried 
in seas. 


At the present time there is no adequately complete and 
reliable information on the state of radiation conditions 
directly in places of burial of solid RAW in Northern 
and Far Eastern seas. In the zone of burials there 
have been virtually no observations for evaluating the 
radioecologic consequences of escape of radionuclides 
from radioactive objects. 
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Accordingly, a primary and timely task is the organi- 
zation and conducting of reliable monitoring in places 
where highly active RAW were buried. Such monitor- 
ing must include oversight of the condition of protective 
barriers, dose loads on hydrobionts, as well as monitor- 
ing of the transfer of radionuclides through food chains. 


Problems in Salvaging of Radioactive Wastes 


With the adoption by the Russian Federation of the 
Obligations of the USSR with respect to adherence to 
international understandings and agreements the London 
Convention has begun to be fully operative for Russia. 
Naturally, the burial of RAW in seas must be regulated 
by the adopted international norms. It is therefore 
necessary to improve the scheme for dealing with RAW 
existing in the nuclear fleet so as to limit gradually, and 
as time passes, also to abolish completely the burial of 
wastes in the sea. The present-day condition of technical 
equipment for dealing with RAW in the fleets does not 
enable Russia to adhere immediately to a moratorium 
on the dumping of RAW (especially liquid RAW) into 
the seas. There is need for a transitional period during 
which a solution must be found for all problems relating 
to the handling of RAW: their processing, storage and 
burial in places located on the land. The storage facilities 
for RAW existing in the fleets were constructed for 
the most part 30-40 years ago, the equipment and 
facilities themselves long ago became outdated and do 
not correspond to the current radiation safety norms, 
requirements on environment protection and modern 
level of automation and mechanization of technological 
processes. The volumes of the storage facilities do not 
at all correspond to modern requirements and now the 
structures of the Northern and Pacific Ocean Fleets 
intended for on-shore burial of RAW are completely 
filled. The situation with storage facilities is particularly 
dramatic today due to the complex problems related to 
the salvaging of first- and second- generation nuclear- 
powered submarines which are decommissioned from 
active naval service. With respect to these nuclear- 
powered submarines it is necessary to unload the 
depleted fuel from the reactors, carry out deactivation, 
remove the equipment which is subject to further use or 
Salvage, cut out the reactor compartment and put it into 
an appropriately equipped place of storage or burial. 


Even now more than 90 submarines have piled up in 
the Northern Fleet which have served their time or 
have nuclear reactors which are unsuited for service. 
Although the planned lifetime of the active cores is 5- 
6 years, some plants remain in operation from 7 to 17 
years. Only 6 reactor compartments have been prepared 
for long-term storage. 
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If work is intensified on the salvaging of ships with 
nuclear reactors decommissioned from the active fleet, 
the volumes of RAW of all types, subject to temporary 
storage, reworking and burial, will inevitably increase 
(and substantially so). 


The most important consideration in the technological 
scheme for handling RAW in the fleets is the organi- 
zation of regional "graveyards" meeting all the specifi- 
cations of the LAEA in regions where the Northern and 
Pacific Ocean Fleets are based for the burial of solid 
(cast off) RAW with low and intermediate activity lev- 
els (those which earlier had been dumped into the sea). 


On-shore complexes for the salvaging of wastes must 
be established for the reworking of all types of RAW 
in the fleets. These must provide for: — purification of 
liquid RAW to the level DK,; — discarding of worn- 
out ion exchange resins, boiler remnants, pulp and ash; 
— burning of combustible solid RAW; — packing of 
pressed solid RAW by the methods of cold and hot 
(polymer materials) compaction. 


These measures will make possible a substantial — by a 
factor of 10 — decrease in the volumes of RAW which 
are to be buried in a regional "graveyard." 


Technological liquid RAW from scattered facilities 
must be reworked in shipboard purification stations on 
transports of the Amur type (project 11510 or 11511), 


processing up to 3,000 m? of water (activity up to 10? 


Ci/liter) per year. 


Standard schemes for the handling of radioactive wastes 
in the fleets and facilities of the Department of Maritime 
Transport of the Russian Ministry of Transportation, 
excluding their dumping into the seas, are now being 
worked out by the leading organization in Russia con- 
cerned with these matters — the All-Russian Scientific 
Research and Design Institute for Power Engineering 
(VNIPIET)’”. 


The first step in reducing the dumping of RAW into 
seas may be the immediate construction in the fleets of 
additional storage facilities for the temporary storage of 
both liquid and solid RAW. 


In conclusion it must be noted that none of the consid- 
ered problems relating to safe burial of RAW can be 
regarded as unsolvable. Moreover, fundamental scien- 
tific research and experimental design work on removal 
of nuclear power plants from service and decontami- 
nation of RAW may change the very approach applied 
when solving these problems. 


At the present time it is most difficult to overcome 
the financial and organizational problems involved. The 
Russian Federation therefore can scarcely cope with 
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such an expensive task alone. The presence of a nuclear 
fleet in a number of countries (Russia, United States, 
Chinese People’s Republic, Great Britain and France) 
and the 424 nuclear power plants in the world make 
it desirable to have international cooperation in such 
research for the purpose of protecting the habitat of 
all mankind. Successful activity in this field requires 
invoking the participation of foreign partners interested 
in this type of work and ready for shared participation in 
its financing with application of mutually advantageous 
principles. 
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Choice of Best Variant of Moistening of Blown Air 
in Ecologically Clean Boilers Operating on Natural 
Gas 


957A0670A Moscow PROMYSHLENNAYA 
ENERGETIKA in Russian Jan 95 No 1, pp 35-40 


[Article by Ye. N. Bukharkin, candidate of technical 
sciences, Moscow State Open University] 


[FBIS Abstract] A comparative assessment, a weighing 
of the economic and engineering advantages and dis- 
advantages of several methods for contending with the 
formation of nitrogen oxides NO, in the furnaces of boil- 
ers operating on natural gas, is presented. In an effort to 
solve this problem the following variants for the moist- 
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ening of blown air are examined (a diagram of each 
is provided): with feeding of steam from boiler, with 
feeding of mixed steam, with use of steam produced 
in a heat-utilization contact unit. The use of a steam 
heat utilizer for heating the deaerator and heaters of 
chemically purified water, considering the mean return 
of condensate and additional feeding, makes it possible 
to use only about 10 percent of the heat of the outgoing 
gases and to increase boiler efficiency by only 2 per- 
cent. At the same time there is a threefold increase in 
the heating surface for the heaters of chemically pure 
water. With the additional release of heat for heating the 
water heating system the use of the outgoing gases and 
boiler efficiency may be considerably increased, but at 
the same time there is also a threefold increase in the 
necessary heat exchange surface of the heating system 
heaters. Taking into account that additional condensate 
is required for feeding the utilization boiler, the effi- 
ciency of using the described apparatus is debatable and 
in each specific case must be checked by computations. 
The use of the mixed vapor produced in the apparatus 
for the purposes of moistening of the blown air is in- 
efficient because this results in a sharp increase in heat 
losses with the outflowing gases. To a still greater de- 
gree it is inefficient to use fresh vapor from the boiler 
for this purpose. Taking all these considerations into ac- 
count, it would be best to moisten the blown air by vapor 
produced in a two-stage heat utilizer which includes an 
economizer and an air moistener of the contact type. 
Figures 2; references: 4 Russian. 


Simulation of Heat Exchange Processes in Light 
Water Reactor NPP Containment Structure 


957A0676A Moscow TEPLOENERGETIKA 
in Russian Mar 95 No 3, pp 19-29 


[Article by A.D. Yefanov, P.L. Kirillov, A.A. 
Lukyanov, N.N. Shangin, Yu.S. Yuryev, V.V. Bezlep- 
kin, V.V. Smirnov, Physics and Power Engineering 
Institute. SPbDAEP, and Typhoon Scientific Production 
Association, St. Petersburg; UDC 536.24:621.039] 


[FBIS Abstract] The complexity of tasks involved in 
analyzing the interrelated processes in today’s power 
plants and production facilities and in particular, the 
importance of feasibility studies of nuclear power plant 
containment structures (ZO) are addressed, and it is con- 
vincingly demonstrated that computer simulation of the 
heat exchange processes in such structures is an indis- 
pensable tool of engineering analysis. The underlying 
principles of computer simulation and physical model- 
ing of the aero- and hydrodynamic, thermal, physical, 
and chemical processes in the NPP containment struc- 
ture after an accident involving coolant loop depres- 
surization are summarized, and the general matrix of 
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nuclear, thermal, hydrodynamic, physical, and chemi- 
cal processes occurring in the containment structure is 
plotted. The basic R&D principles which take into ac- 
count the complexity and interrelation of containment 
structure processes during a severe accident (TA) with 
primary loop depressurization are enumerated and a set 
of computational routines known under the name of 
KUPOL code is described. The general rules necessary 
for validating the mathematical model and the analyti- 
cal results derived on its basis are presented. The experi- 
mental base developed for verifying the code is summa- 
rized. Preliminary analyses for 1, 2, 5, 8, 100, and 3,200 
cubic meter structures show that deviations of uncertain 
initial conditions and coefficients lead to analytical peak 
pressure and temperature deviations of no more than 10 
and 8%, respectively. The need for a variance analysis 
of the effect of random parameter deviations on the final 
result and the importance of determining the likely and 
acceptable spread of the integral design characteristics 
to supplement statistical methods of probabilistic safety 
analysis is stressed. Figures 8; Tables 1; References 19. 


Algorithms for Analytic Compensation for 
Systematic Drifts of Noncontact Gyroscope 


957A0787A Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: MEKHANIKA TVERDOGO TELA 
in Russian No 2, Mar-Apr 95 pp 3-8 


[Article by S.I. Gubarenko and V.G. Kuzmenko; UDC 
531.383 (manuscript received 24 Jun 93)] 


[FBIS Abstract] A noncontact gyroscope (NG) posi- 
tioned in a gyrostabilizer (GS) with two degrees of free- 
dom, whose base is fixed relative to the Earth, is de- 
scribed. The GS tracking systems maintain gyroscope 
orientation in the housing in a constant position. The 
model of drifts of the NG is determined by conserva- 
tive and nonconservative perturbing moments. A quali- 
tative analysis of NG motion relative to the Earth was 
given earlier by the authors in IZV. RAN: MTT, No 2, 
pp 12-17- 1993. On that basis a further study is made 
of NG motion relative to inertial space. An averaging 
method is used in deriving approximate solutions of the 
NG equations of motion. The trajectories of motion of 
the vector of the kinetic moment of the gyroscope in 
inertial space are constructed. The derived computation 
formulas can be used in analytic compensation for sys- 
tematic drifts of noncontact gyroscopes in control and 
navigation systems. For analytic compensation of sys- 
tematic drifts of NG caused by conservative m,,, m,, 
perturbing moments it is possible to employ the new 
first approximation which is proposed; in order to check 
on correctness of use of the improved first approxima- 
tion it is necessary to carry out mathematical modeling 
of the algorithms for analytic compensation of the sys- 
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tematic drifts of the NG for real motions of the object, 
where the NG is used as the sensing element. Figures 
5; references 6: 5 Russian, 1 Western. 


Problem of Speed-Optimum Control of 
Reorientation of Spherically Symmetric Solid 


957A0787B Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: MEKHANIKA TVERDOGO TELA 
in Russian No 2, Mar-Apr 95 pp 9-16 


[Article by A. N. Sirotin; UDC 531.38 (manuscript 
received 24 Sep 92)] 


[FBIS Abstract] The problem examined is that of the 
optimum reorientation of a trihedron connected to a 
spherically symmetric body for the case of boundary 
conditions corresponding to the equality (in a fixed ref- 
erence system) of the vectors of angular velocity at the 
initial and final moments in time. It is assumed that the 
body is absolutely rigid and the control used is the prin- 
cipal moment (relative to a fixed point) of the external 
forces imparted to the body. The elements of the matrix 
of direction cosines were adopted as the kinematic pa- 
rameters of angular motion. The optimum reorientation 
problem involves finding the optimum control in which 
the vector of state is moved from a fixed initial position 
to a stipulated final position during a minimum time. 
The approximate optimum reorientation approach pro- 
posed is based on parametrization of the angular veloc- 
ity vector. A method is given for approximate solution 
of the speed-optimum control of spatial reorientation 
of such a body stabilized by rotation. The vector of the 
controlling external moment is limited in absolute value. 
A variant of optimality conditions is obtained by using 
control variations of a special form, consistent with the 
symmetry of the equations of motion, boundary con- 
ditions and constraints. A class of rotations is defined 
which satisfies the formulated conditions for which the 
analytic solution of the speed problem was obtained. A 
correlation was found between the considered rotations 
of a spherically symmetric body and the plane turns of 
an asymmetric body stabilized by rotation. References: 
8 Russian. 


Influence of Thermoelastic Behavior of Material on 
Dynamics of Wave Solid-State Gyroscope (WSSG) 


957A0787C Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: MEKHANIKA TVERDOGO TELA 
in Russian No 2, Mar-Apr 95 pp 17-25 


[Article by A. A. Kireyenkov; UDC 531.383 (manu- 
script received 27 Dec 93)] 


([FBIS Abstract] The influence of the thermoelastic be- 
havior of the material used on the dynamic properties of 
a wave solid-state gyroscope (WSSG) was investigated 
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(the theoretical principles of WSSG structure and func- 
tioning were given by V. F. Zhuraviev in IZV. RAN: 
MTT, No 3, pp 6-19, 1993). Equations are derived for 
the motion of a thin, extensible and isothermically inex- 
tensible ring and the applicable heat balance equations 
are presented. The dynamics of an isothermically inex- 
tensible ring is studied in the absence of external heat 
sources. It is assumed that the ring performs flexural 
oscillations in its plane and rotates with an angular ve- 
locity perpendicular to the plane of the ring, which is 
considered a slow function of time. Over the entire sur- 
face of the ring heat exchange occurs by emission in 
conformity to the Stefan- Boltzmann law. The meth- 
ods described by V. F. Zhuravlev in PMM (Vol 56, No 
5, pp 827-836, 1992) are used in studying infinitesimal 
evolutions of standing waves. The following aspects of 
the problem are examined: stress and strain of thin ex- 
tensible ring; potential energy, Lagrange function and 
dissipative Rayleigh function of a thin extensible ring 
with allowance for thermal stresses; equations of mo- 
tion for a thin ring with allowance for thermal stresses; 
heat balance equations for a thin elastic ring; dynamic 
properties of isothermically inextensible ring; evolution 
of principal form of oscillations of isothermically inex- 
tensible ring. On the basis of all these considerations it 
was found that the thermoelastic properties of the ma- 
terial can be neglected when developing WSSG when 
there is no external heating of the resonator. References: 
8 Russian. 


Nutations of Solid in Noncontact Suspension 


957A0787D Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: MEKHANIKA TVERDOGO TELA 
in Russian No 2, Mar-Apr 95 pp 26-31 


[Article by Yu.G. Martynenko and V.V. Podalkov; UDC 
531.383:539.3 (manuscript received 13 Dec 93)] 


[FBIS Abstract] A number of problems remain to 
be solved in the development of improved variants 
of gyroscopes in noncontact suspensions. In order to 
clarify some of these problems a study was made 
of a solid body (rotor) suspended in a vacuum in a 
noncontact suspension and constituting a solid sphere 
of the radius R within which in the equatorial region 
there is a narrow annular region fabricated of a material 
with a higher density. The emphasis is on finding 
quantitative estimates of the transient process leading 
to steady-state rotation about the axis of the maximum 
moment of inertia. The deformations of the viscoelastic 
sphere experiencing motion close to regular Euler- 
Poinsot precession in a noncontact suspension are 
determined. The time constant of the transient process 
is expressed through the logarithmic decrement of the 
first form of free oscillations of the body. A solution 
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is found for the equation for the angle of nutation 
of the rotor and the time constant for the process of 
damping of nutational oscillations of the rotor. The 
study revealed that regular precessions of the rotor of 
such an electrostatic gyroscope cannot occur without 
imparting some special additional moments to the rotor. 
This circumstance also may be important for other 
technical devices using a solid levitating in a vacuum in 
a noncontact suspension (such as a centrifuge). Specific 
computations are given for such a gyroscope with a solid 
beryllium rotor. References: 7 Russian. 


Russian Stealth Materials Development Outlined 


957A0594A Moscow OGONEK in Russian Apr 95 
No 16, p 34 


(Unsigned article: "‘Invisible Death’ Project. Our Mili- 
tary Industrial Complex Made the American SDI Worth- 
less") 


(FBIS Translated Text] The Wernher von Braun plant 
for the production of graphite control surfaces for 
the V-2 was transported from the occupied territory 
of Germany and was set up in Moscow. Thus the 
union plant No 523 made its appearance in 1946. The 
Combined Technological Design Office, later renamed 
the State Scientific Research Institute Nilgrafit, was 
organized in 1959 on the basis of plant No 523. From 
that moment plant No 523 became the leading developer 
of strategic graphites. 


All the tips of nuclear warheads and uranium-graphite 
Stations in the former USSR were products of the 
Nilgrafit. Not one rocket can be launched without a 
graphite engine nozzle. 


It is virtually impossible to exaggerate the importance 
of former plant No 523 for the national safety of Russia. 
There also was new development work in the space field 
at the Nilgrafit to which the American SDI program is 
not fit to hold a candle. 


In actuality, this project, developed at the Nllgrafit, has 
no name. The project was so kept under wraps that 
even if it did not exist in reality it at least succeeded in 
rattling the nerves of the American scientists who were 
developing the Star Wars program. The result of the 
implementation of "Project X" was the appearance of a 
small (length about 6 meters) wedge-shaped flightcraft 
with a wingspan not greater than 1 1/2 meters. In 
essence this is not even an aircraft,jbut something in 
between a winged missile and an artificial satellite. 
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The secret of this small flightcraft is that it is equal in ve- 
locity to a ballistic missile (more than 3,000 km/hour — 
four times the speed of sound) and in maneuverability 
it is the equal of a winged rocket. Fitted with a nuclear 
warhead, such a flightcraft is put into a circumterres- 
trial orbit by means of a booster or strategic bomber, 
which, accelerating to the maximum, like from a cata- 
pult, thrusts it into space. In orbit the aircraft-satellite 
homes in over a sector of territory of a potential oppo- 
nent intended for annihilation and by a signal from a 
control panel is launched toward the target. The Amer- 
icans developed the SDI for combat against interconti- 
nental ballistic missiles. Special satellites intersect the 
launch of a missile from the Earth, calculate its flight 
trajectory and at the highest point, when the missile en- 
ters open space, annihilate it by means of self-homing 
lasers or other missiles. The Russian aircraft-satellite 
escapes detection by the SDI because it is virtually im- 
possible to detect it in orbit and flight time from the 
moment of launch to damage of the target is so short 
that it is simply impossible to knock it out. The project 
was developed over a long time; the completely secret 
Russian aircraft-satellite had a set of “older brothers": 
from Bora-1 to Bora-5. The first and second Boras re- 
turned from orbit completely fused and the results were 
discouraging, but this time as well Nllgrafit delivered 
new technologies. The fourth and fifth Boras after entry 
into open space already looked like fresh cucumbers. 
The gates into space had been opened for the aircraft- 
satellite. Still another of the latest space development 
innovations of Nllgrafit passes under the conventional 
code name "invisible death." Monochromatic lenses po- 
sitioned appropriately in space orbit can isolate a defi- 
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nite spectrum of cosmic radiation, focus it and direct it 
toward surface targets. 


Such radiation can gradually have an impact on any 
object. In childhood we all used an ordinary optical lens 
for burning in school desks: "Masha + Kolya." Using 
a monochromatic lens from space it also is possible to 
burn both Kolya and Masha and an entire city virtually 
unnoticed. j Naturally, Nilgrafit is attracting the closest 
attention to itself from the special services, especially 
American. 


However strange it may seem, but the NlIlgrafit exper- 
imental area with its supersecret contract production is 
today in private hands. 


In 1973, within the framework of the unified Ministry 
of Nonferrous Metallurgy, the NIlgrafit work area was 
joined to the Moscow Electrode Plant, situated nearby. 
And in 1992, with the organization of a joint-stock 
company based on electrode production, the former 
union plant No 523 was included in it. But this was 
still only half the misfortune. The misfortune assumed 
its full proportions when at an auction, finalized by 
payment by check, the small enterprise Graniks bought 
up 28 percent of the shares at a price of 46-47 thousand 
rubles (nominal price — 1 thousand) for a total sum of 
almost 1.5 billion. And today Graniks has increased its 
shareholdings to sixty percent— the controlling block 
of shares. 


The most interesting thing in the history of privatization 
of the strategic facility is who in actuality privatized it? 
Graniks obtained the money necessary for buying up 
the controlling block of shares from some Vietnamese 
company "T & c Co; Pty Ltd" with the account No 
303.9201.2698.1 in the Inkombank. But in actuality T 
& c Co; Pty Ltd has neither a hard currency nor a ruble 
account in Inkombank and in Moscow the tracks of the 
company itself have already disappeared. 


In an analysis of the first stage in privatization, prepared 
by Vladimir Polevanov, the next to last chairman of 
the State Committee on the Administration of State 
Property, for the prime minister Viktor Chernomyrdin, 
it was stated that in actuality the "buying up of NIlgrafit 
shares was financed by Jonathan Hay, a citizen of the 
United States, associated with the TsRU. However, 
Vladimir Polevanov forgot to mention still another 
interesting fact in the biography of Jonathan Hay: for a 
long time he served as an advisor to Anatoliy Chubays 
On privatization in the defense complex sphere. 
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Relationship of Dopamine- and Serotoninergic 
Components in Neurochemical Organization of 
Emetic Mechanism 


957A0667A Kiev FIZIOLOGIHNYY ZHURNAL 
in Ukrainian Vol 40 No 1, Jan-Feb 94 pp 10-14 


[Article by $.V. Nalyotov, A.T. Dolzhenko, I.V. Komis- 
arov, O.M. Talalayenko and M.O. Kharin (Donetsk 
Medical Institute, Ministry of Public Health of Ukraine); 
received Nov 3 92; UDC 616.33-008.3-009.81-092/ 
616.83 1-008.6:577.175.82] 


([FBIS Abstract] The objective of the work was studying 
the relationship of dopamine- and serotoninergic mech- 
anisms in the development of the emetic reaction. Ex- 
periments were conducted on 50 no-breed pigeons. The 
methodology used in the experiments is described, and 
experimental results are presented and discussed. Intra- 
ventricular injection of 5,6-dihydroxytriptamin caused 
destruction of axons of serotoninergic brain neurons, 
which was blocking the emetic reaction development 
mechanism while reduced activity of serotoninergic sys- 
tems of the brain was facilitating higher readiness to the 
development of the emetic reaction caused by apomor- 
phine. But after injecting 6- hydroxydopamine it was 
not possible to induce the emetic reaction by injecting 
emetic substances or by X-ray irradiation. The results, 
which had been obtained for the first time, make it pos- 
sible to suggest that emetic action of apomorphine in 
pigeons is due mainly to its presynaptic effect. Tables 
2, references 12: 2 Russian, 10 Western. 


Mechanisms of Formation and Action of 
Polypeptide Bioregulators- Cytomedines 


9S57A0485A Kiev FIZIOLOGICHESKIY ZHURNAL 
in Ukrainian Vol 40 No 1, Jan-Feb 94 pp 51-63 


[Article by I.P. Kaydashev (Poltava Medical Stomato- 
logic Institute, Ministry of Public Health of Ukraine) 
under the "Reviews" rubric; UDC 547.9; received Dec 
22 92; first paragraph is the article summary] 


{[FBIS Translated Text] Possible mechanisms of forma- 
tion and action of polypeptide bioregulatory molecules 
extracted from various animal organs and tissues are ex- 
amined. Using as an example a complex of polypeptide 
molecules extracted from kidney tissues (and character- 
ized earlier) the article demonstrates their normalizing 
action on the intraorgan polypeptide regulation system 
accompanied by a recovery of morphofunctional struc- 
tures. Formation of the molecules is discussed within the 
framework of limited proteolysis of protein structures. 
To implement the effects, information molecules of this 
class that have been formed can enter the internal and 
external environment of a cell. A hyprotectic scheme of 
polypeptide molecules action on cell population, with 
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protein and polypeptide three-dimensional interactions 
based on amino acid recognition codes being a factor, 
is offered. 


Introduction 


The achievement of the level of multicell organization 
created a number of advantages and opened the widest 
prospects for further evolution of living matter. Multi- 
ple repetition of cell mechanisms in a multicellular or- 
ganism increased the reliability of organization, made it 
possible for an organism to achieve high stability of its 
internal environment and increase its duration of life, 
and opened the way for cell differentiation and special- 
ization for performing specific functions and increasing 
their functional efficiency [13]. Separation and develop- 
ment of new (tissue and organ) levels of organization 
and enrichment of mechanisms of the ontogenetic-level 
evolution are attributed to multicellularity [1, 42]. 


One can note pronounced conservatism of the organiza- 
tion of molecular foundations of transduction and sen- 
sory signals and ancient origin of mechanisms support- 
ing first stages of detection and transmission of stimuli 
arriving at sensory structures. The conservative charac- 
ter of these mechanisms pertains not only to general 
principles of organization of transduction systems, but 
also to structures of individual molecules that support 
evolutionary different functions at various stages [20]. 


According to certain authors [7, 8] peptide molecules 
are the most obvious contenders for the role of transmit- 
ters of intracellular information, which is corroborated 
by studies of their evolution. Data were obtained on 
the possibilities of prebiotic synthesis of peptides even 
long before the formation of the Earth water sphere, 
or in space. Formation of linear peptides on a silicon 
matrix surface is only possible when there are at least 
small amounts of water (an adsorption monolayer) [11]. 
And the most important in this case is the code of 
amino acid codon roots which determines formation (au- 
toconception) and evolution of biochemical complexes 
of peptide-protein molecules [73]. According to Fox & 
Dose [91] peptide formation is also random - in most 
cases the length of peptide chains and their amino acid 
sequence are determined by the content of the initial 
amino acid mix and by reaction conditions. According 
to the hypothesis by Fox who for many years has been 
studying “Uroborosa" problems some of the peptides 
can catalyze peptide bond formation and facilitate nu- 
cleotide polymerization with formation of a 3’-5’- phos- 
phodiether bond and short RNA chains [83, 85, 109]. 


Recently the hypothesis of universality of biologically 
active peptides and the presence of their common pre- 
decessor has become widely accepted [37]. Hormones, 
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their predecessors and receptor molecules were found 
in various representatives of the animal world. Low 
concentrations of hormones or hormone-iike substances 
were found in unicellular organisms and even in pro- 
caryotes. For instance an insulin-like component found 
in vertebrates was also found in Neuspora crassa fungi 
and E.coli microorganisms [65]. As the organization of 
multicellular organisms was becoming more complex, 
the need for coordinated actions arose. It is assumed that 
peptides, which had multifaceted flexibility and were 
easily synthesized, were the first coordinating molecules 
[106]. At first peptides appeared during the develop- 
ment of the gastrointestinal tract and nervous system. 
These peptides were hydrophilic and could not pene- 
trate the plasmatic membrane. The main hydra activa- 
tor (HA) and FMRF-amide, which were first discovered 
in molluscs, are typical representatives of this group. 
They were found in a number of invertebrates and ver- 
tebrates, including humans [82]. The hydra activator in 
mammals takes part in activation of the brain function, 
possibly as an informant of hypothalamus and hypoph- 
ysis interaction in a process that controls digestion and 
as an agent that facilitates growth in autocrynic control 
processes. The FMFR-amide is of special interest be- 
Cause its amino acid sequence has a lot in common with 
the sequence of C-terminal tetrapeptide-cholec ystokinin 
and gastrin and is identical to the initial sequence of C- 
terminal tetrapeptide - encephalin-related heptapeptide 
[87]. Very important is the fact that in mammals these 
peptides have immuno- modulating properties. 


At the same time formed peptides must always maintain 
their constancy, which determines their spatial orienta- 
tion. It was demonstrated [71, 72] that any intramolec- 
ular interaction of these structures is determined by 
Signatures - property sets of stereoelectronic n.olecular 
structures. Preservation of peptide signatures is a neces- 
sary condition of constancy of their biological functions 
when amino acids are replaced as a result of mutations. 
To maintain this constancy the genetic code structure 
which is developing in the process of evolution has ac- 
quired a symmetric shape. Due to symmetric distribu- 
tion of amino acid equivalents which contain common 
amino acids, amino acid mutation results in its replace- 
ment with its equivalent which interacts with the same 
common amino acid. 


It is our opinion that the most sound and interesting 
from the standpoint of intracellular cooperation is the 
Morozov and Khavinson concept [48] of a system of bi- 
ological regulators in an organism that translate specific 
information necessary for normal functioning, develop- 
ment and interaction of cell populations. This made it 
possible to formulate a concept of a new class of infor- 
mation molecules of a polypeptide nature - cytomedines 
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(CMs). The latter can be obtained from cells of various 
origin by using acid extraction in the presence of bi- 
valent cations. One of the most important problems is 
determining the CMs role in bioregulation of a multicel- 
lular organism and studying their functional activity in 
the case of a pathology. CMs pertain to the mediator link 
of the bioregulation system and take part in the mech- 
anism of intragene interactions at the level of special- 
ized cell populations. It is possible that they help main- 
tain a special cell ratio while information they trans- 
late is the assessing factor of further cytodifferentiation. 
This agrees with modern concepts of selective gene ac- 
tivation [33]. Apparently, like other peptide regulators, 
when CMs penetrate a cell they affect the genome and 
thus regulate its functional activity. To a lesser extent 
three other mechanisms may take part in this process: a 
transmembrane mechanism which helps CM movement 
into a cell, a bioenergy mechanism which is related to 
changes of cyclic nucleotides content, and an epigenetic 
mechanism which takes part in transmitting an informa- 
tion signal from the mediator to the genome. There is 
no doubt that a disorder of mediator regulation by CMs 
and accordingly of translation of specific information 
results in the development of intracellular cooperation 
pathology always accompanied by reduced resistance of 
the organism to damaging factors. 


When studying this class of bioregulators one can iden- 
tify the following main issues: studying CM localization 
and the place of their synthesis at the cell level, identi- 
fying main types of cell receptors detecting CM action, 
and determining the role of CMs as intracellular regu- 
lators. 


CM Localization and Synthesis at Cell Level 


Studies using the immunofluorescent method demon- 
strated that the majority of CMs are localized in the sur- 
face cellular membrane in the form of individual clusters 
[63]. Concurrently subcellular fractions (nuclear, mito- 
chondrial, lysosomic and microsomic) from which CMs 
are extracted were obtained. This makes it possible to 
treat CMs not only as intracellular but also as intercel- 
lular molecules [38, 39]. 


Studies of methods for CM extraction and purification 
demonstrated that the most effective method is acid ex- 
traction in the presence of Zn* and low temperatue 
[46]. These are the optimum conditions for limited pro- 
teolysis studied by Chretien and Li [84]. They described 
formation of several proteins by enzymatic proteolysis 
of the predecessor protein. As a result additional en- 
zymes - "signal peptides” - consisting of 25-35 amino 
acids are split off the N end immediately after transla- 
tion. In post- translation transformations of predecessor 
proteins from the same predecessor different signalling 
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peptides can be formed depending on the cell type [88]. 
Apparently this phenomenon is due to the difference 
in cellular compartmentalization and enzyme structure. 
Participation of carboxypeptidases [93], serine proteases 
and endopeptidases [102] was demonstrated. Activity of 
these enzymes depends on the availability of bivalent 
ions. For instance, pancreas cells endopeptidase is in- 
hibited by EDTA and restores its activity when affected 
by other known protease inhibitors [62]. No doubt there 
are specific enzymes - signalling peptidases - that split 
off the N-end signalling peptide from the predecessor 
protein during its membrane translocation. According 
to some authors [62, 81, 108] the enzymes are Zn- 
dependent chemotrypsin-like endopeptidases that split 
off a signalling peptide, probably by proteolysis of only 
one peptide bond. Based on the above, cytomedines are 
complexes comprised of end signalling peptides - the 
product Zn-dependent signalling peptidases - and ex- 
tracted from homogeneous cell populations. 


In recent years [105] data appeared on obtaining anti- 
gen endogenic peptides due to the development of acid 
extraction and fractioning methods. Such peptides [59, 
101, 107) are bonded to molecules of the main histo- 
compatibility complex (MHCC) and perform their stabi- 
lization. Formation of these peptides takes place inside 
a cell by limited proteolysis. For bonding of MHCC 
molecules with the presented antigen material to take 
place it is necessary that the antigen displace endogenic 
peptide from the active center of a MHCC molecule. 
At present the subsequent fate of such peptide has been 
studied very little but its biological significance can be 
very important. We think it is interesting to compare CM 
formation with synthesis of endogenic peptides bonded 
to MHCC molecules. 


Basic Types of Cellular Receptors That Perceive 
CM Action 


From the functional standpoint cellular receptors can be 
divided into several groups depending on the signalling 
systems they control: receptors that are ion channels, 
such as nicotine acetylholinereceptor; growth factors re- 
ceptors which have their own tyrasinkinase activity (in- 
sulin receptor, epidermal growth factor receptor); re- 
ceptors that transfer their ligands through a membrane 
(transferrin, low specific gravity lypopeptides); and re- 
ceptors that regulate effector proteins via GTF [expan- 
sion not given] binding proteins (G proteins). The last 
‘roup of receptors is called signalling receptor blocks 
(SRMs) which can bond with a wide range of ligands 
- hormones and neuromediators. At present the follow- 
ing proteins of this type are known: adenylate cyclase, 
guanylate cyclase, phospholipase C, phospholipase A-2, 
phosphodiesterase and calcium and potassium channels 
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[14, 68, 92, 103, 111). An important feature of avail- 
able data on the SRM family is the combination of a 
broad range of proteins with the presence of proteins in 
a large number of animal species that from the evolu- 
tion standpoint are distant from one another. 


One can say that translocation of a CM signal into a celi 
will depend on their interaction with selective receptor 
proteins as functionally active receptor fields sites. It 
was demonstrated that CMs can be differentiated into 
three classes [31]: those that cause cCAMF, CGMF or 
insulin-like metabolic effects. In turn the action of CMs 
of the classes for which cAMF or insulin-like effects 
are typical is simulated to a large degree by processes 
that trigger the dynamics of intercellular calcium or by 
calcium-bonding proteins (31). 


Evolutionary bonding of G proteins and peptide regu- 
lators, as well as the totality of responses of enzymaiic 
systems of a cell to CM injection make it possible to 
attribute them to mediated SRMs. However, as a result 
of the presence of various peptide molecules in the CM 
fraction some CM preparations affect several receptor 


types [48]. 
CMs Role in Intracellular Regulation 


The polyfunctionality of each regulatory peptide (RP), 
on the one hand, and the fact that every function is 
supported by a large number of various RPs, on the 
other, have become obvious. It is assumed [8] that an 
organism has functionally continuous RP sets - an RP 
continuum that can provide stimulation or suppression 
of any manifestations of vital activity and moreover of 
any “nuances” of vital activity. Therefore, direct RP 
effects can be followed by an entire cascade of ejection 
of other individual RPs which in turn will be displaying 
a number of effects on cell and organism functions 
and at the same time induce ejection of ihe next RP 
group. The perturbation of a continuous set in one of 
its elements can gradually encompass the entire set [7, 
8, 14, 104). 


Therefore, despite the complexity of classification of 
CM effects at the organism level they can be divided 
into [54]: non-specific CMs - substances that perform 
general stimulation of organism’s vital activity; specific 
CMs - those that act selectively on animal's specific 
organ (organs) or tissue; and mediated by physiological 
correlation of the organ connected with the organ at 
which the action of a biologically active substance is 
aimed. In our opinion at the cell level they in turn act 
on proliferation, differentiation and changing of protein 
synthesis. 


It has been demonstrated now that CM synthesis is 
controlled by neurohumoral factors - neuropeptides, 
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hormones etc. [18, 94, 97, 98]. RPs of thymus, epiphysis 
and Fabricius bursa CMs comprise the next regulation 
link, which makes it possible to divide CMs into 
central and peripheral (for all organs except the above 
listed ones) [28]. It also has been demonstrated that 
central CMs can affect the synthesis of peripheral CMs 
by changing their fraction ratio [29]. The action of 
the epiphysis CM - epithalamin - is unique due to 
its chronobiological effects: a night injection of the 
preparation does not change the content of serotonin and 
its metabolism products but suppresses protein synthesis 
in the brain; a morning injection activates the pineal 
gland function and increases the night melanotonin level 
[6, 12]. It is conceivable that epithalamin synchronizes 
vital activity of other cell populations. 


At the same time peripheral organ CMs contain 
organoid fractions which have their own unique ef- 
fects (38, 39]. For instance, microsomal fraction CMs 
lengthen plasma coagulation time, membrane fra 1 
CMs inhibit fibrinolysis, and the rest of CM: 
practically no effect on blood coagulation; in... 
modulating functions are only peculiar to the n 

mal fraction. Their effect on intercellular processe* 
even more diverse: a CM from endoplasmatic reticu- 
lum membranes increases RNA content; mitochondrial 
CMs while limiting peroxide oxidation of fats act as 
antioxidants; and lysosomal CMs stimulate proteolytic 
activity. 


Merit attention data [55] on the change of CM properties 
in ontogenesis: one demonstrated the fact of complete 
absence of any action on the classic way of complement 
activation in CMs of a 26 weeks old human fetus which 
converts to activating effect in adults. 


CMs effect on a cell depends on the cell maturity 
level. It was demonstrated that for instance injection 
of thymic CM (thymolin) facilitates increased sAMF 
concentration in immature cells (T, lymphocytes) up 
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to a certain optimum level typical for differentiated T, 
lymphocytes. Exceeding this level of endogenic cCAMF 
inhibits the functional activity of lymphocytes. Mature 
T, lymphocytes respond to thymolin by increasing 
concentration of CGMF which stimulates the functional 
activity and triggers cell proliferation (34, 47, 89). 


It was determined that CMs can change the functional 
activity of the genome at various phases of the cell 
cycle. Their action on cell differentiation occurs during 
the G, phase of the cel. cycle and is interrelated with 
an increase in CAMF content, while the effect on 
cell proliferation occurs during the G, phase with an 
increase in CGMF content. Besides, increased content 
of intercellular cAMF due to CM action is reiated to 
the expression of membrane receptors that are specific 
for a given cell population [35, 50, 78]. At the same 
time increased content of intercellular CAMF due to CM 
action is indicated not only for lymphocytes but also for 
other cells (brain, kidneys etc.) [27, 36]. There can be a 
non-equivalent increase of the content of the latter due 
0 the action of other substances because the existence 

fuiictionally independent cAMF pools is well known 
25, 90, 95, 110). 


Data on possibilities of CMs penetration inside a cell 
and their effect on a gene are being confirmed [48], 
however, the ways of this effect have not been found. 
In our opinion intercellular effects of CMs are due to 
their interaction with cell proteins. Three main elements 
can be identified in this interaction [70]: selective 
recognition which supports initial specific interaction of 
molecules; formation of complexes; and generation of 
the secondary signal that induces the subsequent chain 
of biological transformations. 


Selective recognition is b sed on selective interaction 
of amino acid residues [41] and on a formed later 
concept of the complementary character of amino acid 
interaction according to their chemical properties [23]. 
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Hypothetical Scheme of Mechanism of Formation and Action of Polypeptide Regulators-Cytomedines 


Key: 1. Zn-dependent signalling peptidases fixed on intercellular membranes 2. Signalling peptide that enters the 
internal environment of cells 3. Action inside a ceil 4. Action at a compartment level 5. Transference to other 
cellular compartments 6. Predecessor block 7. Block 8. Action on the genetic apparatus of cells 9. Synthesis of 
proteins that do not have predecessors 10. Direct interaction with regulatory proteins 11. Synthesis of predecessor 
proteins 12. Zn-dependent signalling peptidases fixed on intracellular membranes 13. Signalling peptide that enters 
the external environment of cells 14. Action on secondary messengers 15. Immuno-controlling mechanisms 16. 
Action on cell populations 17. Transport through a karyolemma 18. Membrane translocation (receptory interactions, 


membrane channels and shedding of specific receptors) 


According to the latest data complexes form in two 
Stages: specific interaction in water environment and re- 
grouping of the initial complex when water is displaced 
[69]. 


It was shown in several works [40, 56, 69] that codes 
of amino acid interaction form a material foundation of 
heredity and mutability and on the whole determine the 
evolution of protein structure and functions. It should 


be noted that polypeptide regulatory substances are very 
conservative in the course of evolution [40]. 


In our opinion formation and functioning of biological 
polypeptide regulators - CMs - is described in the 
greatest detail due to limited proteolysis and basic 
mechanisms of biochemical organization [35]. We have 
offered a scheme to illustrate this hypothesis (see the 
Figure). 
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In response to an irritant a cell changes genome activ- 
ity, which is manifested first of all in a change of pro- 
tein synthesis. A synthesized predecessor protein No. 
1 is processed with the help of signalling peptidases, 
Depending on the place of membrane fixation of the 
enzyme the split-off signalling peptide can penetrate 
the cell (acting on different compartments or passing 
to other cell loci) or the external environment acting 
at the level of cell population. Polypeptides that pene- 
trate intracellular environment interact with membrane 
receptors and are probably capable of translocation. Af- 
ter polypeptide internalization there are several possible 
ways to realize the biological effect: direct polypeptide 
action on genome activity when transporting through the 
karyolemma; influencing activity of secondary messen- 
gers via receptors; and direct interaction with regulatory 
proteins. All these processes cause secondary change 
of genome activity and synthesis of the second protein 
clan, with or without predecessors, whose transforma- 
tion can go along the route of transformation of prede- 
cessor protein No. 1. It should be noted that in addition 
to the above described mechanisms there is probably a 
mechanism that limits the influx of cytomedine polypep- 
tides into extracell environment by binding them with 
circulating antibodies. 


CMs can affect the activity of glycolytic enzymes, for 
instance, by changing the fraction ratio and activity of 
lactatedehydrogenase [75]. There are data [5] indicating 
that CMs can mediate their effects via prostoglandines. 
The latter induce synthesis of mediators with thyrosin- 
like activity. We showed this possibility [26] for kidney 
parenchyme cells. 


Several works presented data on the organ-specific abil- 
ity of CMs to increase DNA biosynthesis activity (27, 
57], this ability being the most pronounced in CMs 
of connective tissue-rich organs. A number of authors 
(9, 45, 57] demonstrated organ specificity of CMs. But 
when analyzing CM action on an entire organism seri- 
Ous systemic effects are being discovered. When healthy 
animals are injected with thymolin the emergence of la- 
bility of metabolic processes in the thymus (growth of 
adaptive processes) is accompanied by reduced concen- 
tration of 17-oxyketosteroids in blood, decrease of the 
nucleus- cytoplasmatic ratio in adrenocorticocytes and 
higher content of NADFN- dehydrogenase (substantial 
decrease of the glucocorticoid function of adrenal glands 
and steroidogenesis) [76]. It was demonstrated [27, 57, 
96] that the function of the peptidergic regulation sys- 
tem is not only controlled by the thymus and Fabricius 
bursa but also by circulating autoantibodies to periph- 
eral peptide - CMs. In this respect one should note the 
data [96, 99, 100) indicating CMs ability to restore the 
state of natural immunological tolerance. For instance, 
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thymus CMs added to lymphocyte suspension of healthy 
people facilitate increase of Ea-ROK and reduction of 
Em-ROK but do not affect the content of other subpopu- 
lations of lymphocytes. It was found that in patients with 
certain immunodeficiencies CMs facilitate increase of a 
reduced number of T helpers/inductors (OKT4* and T 
suppressors/killers OKT8*, and in the case of a gigher 
initial number of these cells they reduce it [24]. The 
fact that CMs have certain antigenic properties and af- 
fect the proliferation and differentiation of early non- 
differentiated non- immunocompetent lymphoid prede- 
cessors that carry a marker enzyme - terminal deoxynu- 
cleotidyltransferase (TDT* cells) [48] - makes it possible 
to assume that CMs can have a regulatory effect on the 
synthesis of organ- specific lymphocytes performing a 
trophic function [10] with respect to the organ the CM 
was extracted from. 


In recent years special attention has been paid to the 
ability of thymus and epiphysis CMs to inhibit carcino- 
genesis. Male mice of the C3H/Sn line with a 67 percent 
frequency of incidence of spontaneous tumors were in- 
jected with thymolin and epithalamin whereafter the fre- 
quency of incidence of spontaneous carcinogenesis was 
24 and 32 percent, respectively. In the case of chronic 
action of strontium-90 and cesium-137 (the annual in- 
coming dose 2200 and 350 cGr, respectively) the fre- 
quency of incidence of induced tumors when thymolin 
and epithalamin were injected decreased by 64 and 69 
percent, respectively (3, 4]. And 85 percent of the tu- 
mors are localized in endocrine glands and reproduc- 
live system organs. The mechanisms of this action are 
not fully understood but they are no doubt important to 
study. 


It has been found that along with increasing antitumor 
resistance [61] CMs extracted from the epiphysis and 
thymus help to considerably increase animals’ duration 
of life (2, 77, 80]. Thymus and bone marrow CMs are 
also effective in cases of immunodeficiencies caused by 
unfavorable ecological factors - radiation, UHF and salts 
of heavy metals (lead etc.) [53]. 


Out of a large number of works devoted to application 
of CMs for therapy of various pathologies we shall 
only dwell on several most typical ones. Thymus 
and epiphysis CMs were used for correcting immune 
damage in cases of thym- and bursectomy [5, 34, 44], 
endometria transplantation [58] and hyperplasia [21], 
initial immunodeficiencies 24), toxic and immune brain 
damages [66] and various shocks [68]. Kidney CMs 
turned out to be effective in cases of immune, toxic 
and stress kidney damage [22, 25], liver CMs - in 
cases of hepatitis [16], vascular wall CMs - in cases of 
various vascular pathologies [64], prostate CMs - [19], 
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myocardium CMs - in cases of experimental myocardial 
infraction [43], and bone marrow CMs [49]. 


Such significance of CMs in inhibiting various patho- 
logical conditions and the variety of their effects have 
directed a number of researchers to study the disbal- 
ance of polypeptides - CMs - under pathology devel- 
opment conditions. Thus, when inducing immune and 
toxic nephritis in animals a change in the spectrum of 
kidney polypeptides is observed: certain fractions disap- 
pear and new fractions appear [22, 25]. Close changes 
were detected in cases of liver [16], parodont [57], thy- 
mus and Fabricius bursa [28, 29, 30) pathology. These 
data make it possible to assume that a pathological 
process develops against the background of and to a 
large degree due to the disbalance of peptidergic regu- 
lation in the injured organ. The use of exogenic CMs to 
correct the disbalance causes sanogenesis phenomena. 


At present the main aspects of clinical application of 
CMs have been formulated rather thoroughly [32]: pro- 
phylaxis and rehabilitation, increase of adaptive abil- 
ities or acceleration of restoration of functional ac- 
tivity of organs and tissues; active, sometimes in the 
form of monotherapy, therapeutic application; geron- 
tology, mainly of CMs of thymus and epiphysis - or- 
gans the most affected by age involution; chronobiology 
and chronomedicine - for treatment of pathologies with 
biorhytmological disorders of neuroendocrinous activ- 
ity; and achieving a more reasonable use of regular phar- 
macotherapeutic means by synchronizing the activity of 
cell populations. 


But it is necessary to note certain peculiarities of dosage 
and terms for injecting organic CMs preparations. CMs 
effect dependence on dosage [8] is rather complicated: 
the effect of smail doses is opposite to that of large 
ones; one observed opposite direction cases with central 
and systemic injection. In some cases (52) beginning of 
treatment of acute pathologies (for instance, traumas) 
between the Ist and 7th days is not effective, whereas 
between the 7th and 10th days the clinical effect is 
optimum. All this makes the specialist using CMs to 
study diligently the mechanisms of their physiological 
action and spreading in the organism. 


Thus the further development of this direction along 
with solving the most important theoretical problems 
of biological regulation and physiological conditions 
makes it possible to outline new approaches to treatment 
of a number of human illnesses. 
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{[FBIS Translated Text] It is demonstrated that as a re- 
sult of somatostatin and neurotensine injection into lat- 
eral ventricles of the brain, a tonsil, the ventral part 
of the hippocampi and reticular part of the black sub- 
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stance motor disorders characterized by changes in the 
posture-motor behavior syndrome develop in rats. The 
structure of the posture-motor behavior syndrome and 
severity and duration of motor disorders depended on 
the structure neuropeptides were injected into and on 
the neuropeptides used. The most severe motor changes 
characterized by the appearance of a characteristic pos- 
ture in animals, the so-called sphinx posture, were ob- 
served in cases of intranigral application of somato- 
Statin. It is concluded that somatostatin and neurotensine 
can have pathogenic importance in the development of 
the cataleptic syndrome. 


Introduction 


The development of motor disorders in the form of 
“opiate rigidity" or "neuroleptic catalepsy" when the 
activity of peptidergic systems of the brain changes is 
shown [5]. 


The objective of the work was to study motor activity 
disorders in rats caused by injecting somatostatin and 
neurotensine into ventricles of the brain, a tonsil and 
the ventral part of the hippocampi, as well as into 
the reticular part of the black substance (BS). These 
peptides had been chosen due to available data on their 
involvement in regulating the muscle tonus and motor 
activity as a whole [8, 9]. 


Methodology 


The studies were performed on 260 male rats of the 
Vistar line with the mass of 270-320 g. Each group 
consisted of at least 10 animals. Microinjections of so- 
matostatin and neurotensine (NVO [scientific produc- 
tion association] "Vektor", Novosibirsk) were adminis- 
tered with raush narcosis to animals secured in a stereo- 
scopic apparatus according to atlas coordinates [7]. Neu- 
ropeptides were injected bilaterally into lateral ventri- 
cles of the brain (AR = 0.8, L = 1.5, H = 3.5), the ba- 
solateral part of a tonsil (AG = 2.3, L = 4.5, H = 8.0), 
ventral part of the hippocampi (AR = 5.8, L = 4.5, H = 
6.5) and BS (AR = 4.8, L = 2.5, H = 8.0) with microin- 
jector SGE.PTY (Australia); the dosage was 10 mcg in 
2 mcl of a 0.9 percent solution of NaCl. Animals in the 
control group were injected under the same conditions 
with a 0.9 percent physiological solution of NaCl. One 
to two min after finishing injection of the substances 
posture and motor behavioral disorders in the animals 
were studied using the methodology described by Mys- 
lobodsky and coauthors [5]. The methodology included 
the following tests. 


1. Cornea Reflex. The studies were conducted based on 
the result of passing a thin soft brush over an animal’s 
cornea. The study result was considerec positive if an 
animal immediately closed the eye when the cornea was 
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touched. If an animal was closing the eye 2 s or later a 
negative result was recorded. 


2. Turning-Over Reflex. If after being turned on its side 
the animal was assuming a vertical position later than 
in 5 s the reflex was considered disturbed. 


3. Front Limbs Position. Two types of this symptom 
were identified: the limbs are spread apart widely or are 
under the animal’s body. 


4. Behavioral Excitation. Animal’s motor behavior was 
studied, particularly fast running, high jumps and ag- 
gressive behavior - fights with other animals, as well as 
nibbling and biting its own tail or limbs. 


5. Eye Symptoms. The presence of exophthalmus or 
ptosis. 


6. Rear Limbs Position When Lifting an Animal by Its 
Tail. A rat was lifted by its tail so that the front limbs 
were kept on the table surface while the rear limbs were 
lifted above it. Three types of the rear limbs position 
were identified: the limbs are pulled towards the body, 
drawn away from the body or are between the above 
two positions. 


7. Tail Tonus. After completing the study of the preced- 
ing test the animal’s tail was lowered slowly. If the tail 
was kept parallel to the table surface for more than 15 
s the tonus was considered heightened. If the tail was 
touching the table surface in 1 to 5 s the tonus was con- 
sidered reduced. 


8. Pain Reflex. Animals’ response to pain stimulation 
was determined by the character of their behavior when 
the tail tip was pinched with a packer. The measure 
of the response to nociceptive stimuli was evaluated 
by assigning points: an animal remains motionless and 
does not respond to pain stimulation - 0 points; an 
animal jumps forward, nibbles and tears to pieces items 
placed in front of it without localizing the source of 
Stimulation - 1 point; an animal only turns towards the 
pain stimulation, nibbles the surface of the table and 
localizes the place of stimulation without determining 
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the point of stimulation - 2 points; an animal clearly 
localizes a nociceptive stimulus, jumps at the packer, 
gnaws it and is trying to free itself - 3 points. 


9. "Bridge" Test. Animal’s front and rear limbs were 
placed on two horizontal bars spread apart at a distance 
equal to the animal’s body length. A test was considered 
positive if the animal was maintaining the position for 
at least 30 s. 


10. "Vertical Rod" Test. An animal was placed at the 
top of a diameter 3 s [per original] vertical rod. The 
test was considered positive if the animal was staying 
on the rod tip for at least 10 s. 


11. Grabbing With Front Paws. Rats were held hanging 
by the tail. One was touching animal’s front paws with 
a pencil and checking if the pencil was grabbed. 


Results of individual tests were determined as opiate- 
caused or neuroleptic (Table) because in those cases 
the character of disorders was similar to the character of 
disorders in the case of injecting opiates or neuroleptics, 
respectively [4]. Extensor and flexor changes in the 
limbs, the presence of their crossing, backward tilting 
of the head and resistance of neck muscles when the 
neck was flexed were also evaluated [6]. To determine 
the duration of posture and behavior disorders the 
above tests were repeated every 5 min. In order to 
estimate the duration of posture and behavior disorders 
another group of rats (eight animals) was used in the 
Studies; in the animals Parkinsonism was simulated by 
intra-abdominal injection of reserpine (2.0 mg/kg) for 
three days [2]. After completion of the experiments 
histologic verification of the preparation injection zone 
was performed per microinjector needle path. The 
results were processed statisticaliy using nonparametric 
methods. Namely, to estimate the duration of motor 
disorders (interval values) the Mann-Whitney criterion 
was used [2, 3]. Statistical processing was done on an 
Olivetti (Italy) IBM PC/AT personal computer using 
Primer Biostatistics software (USA). 





Opiate and Neuroleptic Components of Posture-Motor Syndrome 


























Test Opiate Rigidity Neuroleptic Catalepsy 
Cornea Reflex Yes 
Turning-Over Reflex Yes 

Front Limbs Position Under the body Widely spread 
Motor Excitation No 

Eye Symptoms Exophthal mus None or ptosis 
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Test Opiate Rigidity Neuroleptic Catalepsy 
Rear Limbs Position Drawn towards the body Spread away from the body 
Tail Tonus Heightened Reduced or absent 
Pain Reflex Reduced Unchanged 
"Bridge" Test Yes No 
"Vertical Rod” Test No Yes 
Grabbing With Front Paws No Yes 
Results ' 


Effects of Somatostatin. Studies of posture-motor 
changes in animals in respective control groups demon- 
strated that the number of neuroleptic symptoms was 
predominant and equalled 6 to 8 out of !1 (Figure 
l,a, I-IV). The following “opiate rigidity" symptoms 
were constant in animals in all groups: the absence of 
the cornea reflex and a negative turning-over reflex. 
Somatostatin injection (10 mcg) into a tonsil, as well 
as intra- hippocampal injection were not changing the 
structure of "opiate rigidity” and "neuroleptic catalepsy" 
symptoms (see Figure 1,a, il, III). It should be noted 
that when injecting peptide into the ventral part of the 
hippocampi a qualitative change of the structure of the 
posture-motor syndrome occurred: symptoms such as a 
positive cornea reflex, positive turning-over reflex and 
the absence of the tail tonus, which were present in 
control observations, changed under the experimental 
conditions to the absence of cornea excitation, ptosis 
and negative "bridge" test (see Table). In the case of 
intranigral application of somatostatin there was only 
one "opiate rigidity" symptom left in the animals - a 
negative turning-over reflex (see Figure 1,a, III). The 
duration of maintaining an inconvenient posture when 
peptide was injected into lateral ventricles of the brain 
was 6.8q0.8 min, which exceeded the value of this 
parameter in animals injected with reserpine; in that 
case the rats were maintaining an inconvenient posture 
for 4.4.q0.6 min (P<0.05 - see Figure 1,b, I). The values 
of this parameter were also higher in rats when somato- 
Statin was injected into the hippocampi (14.0q2.8 min; 
P<0.01) and BS (68.7q7.2 min; P<0.001 - see Figure 
1b, Ill, TV). In this case the duration of maintaining 
an inconvenient posture in seven rats that were given 
intranigral injection of neuropeptide was considerably 
longer than in animals in all groups (P<0.001 - Figure 
2). During the entire time of observation symptoms of 
"neuroleptic catalepsy" - typical posture changes (the 
animals were lying on their sides with their heads tilted 
backwards) - were registered in these animals. Limbs 
extension and crossing of front paws also occurred (see 


Figure 2). 






































Figure 1. Effect of Somatostatin (10 mcg) Injected 
Into Lateral Ventricles (I), Basolateral Part of 
Tonsil (If), Ventral Part of Hippocampi (IIT) and 
Reticular Part of Black Substance (IV) of Rat 
Brains on Motor Disorder Parameters: a - 
posture-motor syndrome (1 - control; 2 - 
experiment; along the ordinate axis - 0-11 up - the 
number of "opiate rigidity" symptoms; 0-11 down - 
the number of "neuroleptic catalepsy" symptoms - 
averaged values for animal groups); b - relative 
(%) duration of motor disorders (along the ordinate 
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axis - time compared to the time in a group of rats 
injected with reserpine, assumed to be 100% and 
indicated by the horizontal line; a logarithmic scale 
is used along this axis; the asterisks indicate 
veritable changes of the parameter compared to its 
values in rats injected with reserpine: one, two and 
three asterisks - P<0.05; P<0.01 and P<0.001, 
respectively; a cross - P<0.001 compared to the 
values of the parameter in animals of all studied 


groups). 





Figure 2. Sphinx Posture After Intranigral 
Microinjection of Somatostatin. 


Effects of Neurotensine. In cases of intraventricular as 
well as intranigral application of neurotensine (10 mcg) 
only two “opiate rigidity" symptoms which were lower 
than in rats in respective control groups were registered 
in rats - a negative turning-over symptom and the tail 
hypertonus (Figure 3,a I). Under the influence of similar 
injection of peptide into formations of the limbic sys- 
tem there were 6-7 "opiate rigidity" symptoms - more 
than in respective control observations (see Figure 3,a II, 
II). In this case symptoms such as exophthalmus, nega- 
tive cornea reflex, “bridge” posture and the correspond- 
ing position of front limbs were observed. The duration 
of rats maintaining an inconvenient posture when neu- 
rotensine was injected into brain ventricles was 6.2q0.5 
min - more than in the group of animals injected with 
reserpine (P<0.05 - Figure 3b, I). In this case crossing of 
front limbs, backward tilting of the head and resistance 
when it was passively flexed were observed in one out 
of ten rats. In the case of intranigral injection of peptide 
the animals were maintaining an inconvenient posture 
for 2.6q0.4 min. The same duration of maintaining an 
inconvenient position was observed in animals injected 
with haloperidol (P>0.05 - see Figure 3,b IV). Limb 
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crossing was registered in four rats, and backward tilt- 
ing of the head and tension of neck muscles when flex- 
ing the neck were observed in five animals. 
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Figure 3. Effect of Intracerebral Injections of 
Neurotensine (10 mcg) on Parameters of Motor 
Disorders in Rats. The symbols are the same as in 


Figure 1. 


Discussion 


Thus, the studies have indicated that in the case of in- 
tracerebral application of somatostatin and neurotensine 
motor impairments characterized by posture- motor dis- 
orders develop in rats; the degree of the disorders de- 
pends on the structure the peptides were injected into 
and on the peptide type. 
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The most ponderable and lasting changes appeared in 
animals when somatostatin was injected into the BS. 
In these cases the rats displayed "neuroleptic catalepsy" 
which indicates possible development of the effect at the 
expense of suppression of activity of prephaminergic 
BS neurons [5]. A possible way of accomplishing 
this effect could be somatostatin diffusion and direct 
suppression of prephaminergic neurons in the compact 
part of the BS, as well as activation of BS neurons 
and strengthening of GAMK-ergic control by the BS. 
Taking into account the ponderable manifestation of this 
neuropeptide effect and important pathogenetic role of 
prephaminedeficiency mechanisms in the development 
of motor muscle disorders in Parkinson’s disease [4] 
one can assume that somatostatin has a certain role in 
the development of this pathology. Such assumption 
is valid because the development of Parkinsonism is 
mostly observed in the elderly and old age, just after 
the end of organism’s growth regulation of which is 
strongly affected by somatostatin [4]. 


Of interest is the forming of characteristic posture 
changes in animals caused by intranigral application of 
somatostatin which are manifested by backward tilting 
of the head and extension of front limbs. Such posture, 
the so-called sphinx posture, is described in studies 
by Belova and her coauthors [1] as a result of locus 
coeruleus injury in cats. It can be assumed that in cases 
of intracerebral application of somatostatin suppression 
of locus coeruleus neurons and noradrenergic system of 
the brain as a whole are also observed. 


In cases of neurotensine application motor disorders 
were also registered. In cases of intra-abdominal and in- 
tranigral peptide injection they were neuroleptic in char- 
acter. However, when neurotensine was injected in lim- 
bic formations mostly “opiate rigidity" symptoms were 
observed. It was demonstrated that in mechanisms of 
reserpine-induced catalepsy inhibition of prepharminer- 
gic BS neurons can be caused by neurotensine [8]. The 
obtained results make it possible to assume that in such 
peptide effects increased GAMK-ergic effects of the BS 
could be important; the results also indicate possible 
neurotensine interaction with the coiatergic system of 
the brain. 


Thus, intracerebral somatostatin ano neurotensine ap- 
plications lead to the development of motor disorders 
which are mainly realized according to the neuroleptic 
type. These neuropeptides can be of pathogenetic impor- 
tance in the development of the cataleptic syndrome. 
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Quantitative Determination of Ricinine in Different 
Oil-Seed Meal Samples by Immunometric 
Enzymatic Method Using Affine Columns 


957A0487A Tashkent KHIMIYA PRIRODNYKH 
SOYEDINENIY in Russian 
No 2, Mar-Apr 95 pp 271-274 


[Article by Ye.A. Artyukhova and P.Kh. Yuldashev, 
Chemistry of Plant Substances Institute, Uzbek Acad- 
emy of Sciences; UDC 577.156 (manuscript received 
28 Jun 93)) 


[FBIS Abstract] A .:cthod was developed for a quan- 
titative estimate of ricinine in extracts from the cake 
and meal of the castor oil plant. The modified method- 
ology employed was that proposed by J. W. Freytag, 
et al. (CLIN. CHEM., 30, 417, 1984): immunometric 
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analysis using affine columns. Enzyme-tagged monova- 
lent antibodies were incubated with a sample containing 
the tested antigen. Even with a very low antigen con- 
centration the use of a great excess of antibodies has 
the result that the antigen is bound rapidly and com- 
pletely. The excess of tagged antibodies not bound with 
the antigen is eliminated from the mixture by passage 
through a column with an affine sorbent. A sufficiently 
strong signal is ensured. The tag used was horseradish 
peroxidase. The affine sorbent was obtained by immo- 
bilization of the hapten of ox serum albumin. Extracts 
from castor bean meal and cake were incubated with 
immunoglobulin tagged with peroxidase and introduced 
into a column with the affine sorbent. The optical den- 
sity of the solutions was measured with a spectrome- 
ter at 30 nm in cells with a layer thickness 1 cm. The 
Lambert-Bouguer-Beer law is satisfied in the range 0.1- 
1.0 mg with a regular dependence between the quantity 
of ricinine and the optical density of the final solution. 
The specifics of how the immunogen was obtained, how 
the affine sorbent was prepared and how the quantita- 
tive determination was made are described in detail. The 
relative error of the method is 5-7 percent. References 
7: 4 Russian, 3 Western. 


Composition and Inhibiting Effect of Fraction of 
Secondary Metabolites From Cotton Leaves 


957A0487B Tashkent KHIMIYA PRIRODNYKH 
SOYEDINENIY in Russian 
No 2, Mar-Apr 95 pp 278-285 


[Article by Ya.V. Rashkes (deceased), A.M. Rashkes, 
U.A. Abdullayev, M.M. Kiktev, N.K. Khidyrova, 
V.N. Plugar and Kh.M. Shakhidoyatov, Chemistry 
of Plant Substances, Uzbek Academy of Sciences; 
NPO Biolog, Uzbek Academy of Sciences; UDC 
578.084+581.192+543.51 (manuscript received 28 Jun 
93)] 


(FBiS Abstract] One of the promising directions in 
cotton selection is obtaining lines with autonomous 
growth of the princ‘nal stem (axis). The line L-249 (G. 
hirsutum) has the pruperty of “self-chopping": with the 
accumulation of 12-16 sympodial branches the genes 
responsible for the growth process are blocked, resulting 
in stoppage of growth of the axis and the growing 
point ends its development with the formation of a 
boll. The line was obtained as a result of hybridization 
of the very rapidly maturing (100 days) low (60 cm) 
varicty AN-Chelyaki-1 and the late-maturing (150- 
160 days) high (180-200 cm) line L-598. The height 
of the axis is 70-90 cm, boll mass 6-7 g, growing 
period 120-130 days, yield 35-45 centners/hectare. This 
nature of L-249 ontogenesis is economically attractive 
because it eliminates from cotton cultivation technology 
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the labor-intensive and costly operation of mechanical 
chopping and save the bolls of the upper plant levels, 
increasing the yield by about 4-6 centners/hectare. The 
objective of the study was to isolate the fraction of 
components responsible for the inhibiting activity and 
test its exogenous impact on plants of a standard variety 
in a phase coinciding with the period of stoppage of 
L-249 growth and also to investigate the composition 
of this fraction. The studied material was mature L- 
249 leaves. Tests were made using plants of the 
variety Tashkent-1 in August 1991 and 1992. The 
fraction of secondary metabolites obtained from the 
mature leaves exhibited a retarding activity when the 
growing points of Tashkent-1 plants were treated. The 
specific methodology used in the determinations of 
these metabolites and arriving at quantitative data are 
outlined. Figure 1; references: 9 Russian. 


Effect of Superoxiddismutase on Myocardium 
Resistance to Neoepinephrine 


957AOS83A Kiev FIZIOLOGICHESKIY ZHURNAL 
in Ukrainian Vol 40 No 2, Mar-Apr 94 pp 57-60 


[Article by ILI. Zinkovich, E.F. Barynov, O.D. 
Yakubenko and N.V. Kovalchuk (Donetsk Medical 
Institute, Ministry of health of Ukraine); received Jan 
13 93; UDC 611.127-08:577.1] 


[FBIS Abstract] The objective of the work was to study 
the effect of superoxiddismutase (SOD) on resistance 
of an isolated heart to sympathomimetics, particularly 
to neoepinephrine. The experiments were conducted on 
completely ischemized rat heart perfused with a sodium 
chloride solution (a control group of rats), sodium 
chloride solution with neoepinephrine added (the Ist 
experimental group) and sodium chloride solution with 
neoepinephrine and SOD (50 mg/l) added (the 2nd 
experimental group). Activity of several enzymes and 
peptides and proteins content, as well as content of 
several other compounds and elements was measured 
in the perfusates. The obtained results corroborate data 
on cardiotoxic action of large doses of catecholamines. 
Increased albuminolysis was observed; its causes are 
offered. Addition of SOD to the solution increased 
general antioxid:7'ng activity of the perfusate, while 
reducing albuminolysis. Experimental results make it 
possible to assume that SOD also affects parameters of 
myocardium adrenoreactivity and can change functional 
and metabolic activity of cardiomyocytes. A conclusion 
is made that cardioprotective action of SOD can be due 
not only to its ability to inhibit adrenochrome formation 
and rendering harmless the superoxide anion-radical, but 
also to depression of specific adrenergic responses of the 
myocardium. Tables 1, references 15: 1 Ukrainian, 10 
Russian, 4 Western. 
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Improvement in Restoration of Neurologic Status 
by Oxytocin After Ten Minutes of Cardiac Arrest 
in Rats 


9STAOSSIA Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian May 94 Vol !17 No 5, pp 459-461 


[Article by G. V. Misharina and A. V. Volkov, General 
Reanimatology Scieatific Research Institute, Russian 
Academy of Medical Sciences; UDC 616.12-008.315- 
06:616.8]-02:615.256.34]-092-9 (manuscript received 
27 Sep 93)} 


(FBIS Abstract] A study was made to evaluate the infiu- 
ence of oxytocin, vasopressin and vasotocin on recov- 
ery processes 10 minutes after cardiac arrest in mice. 
In contrast to vasopressin reactions, those of oxytocin, 
having reproductive, nootropic and antiopioidal activity, 
have not been fully clarified. Four series of experiments 
were carried out with 67 male and 30 female rats in 
which cardiac arrest had been induced, with reanimation 
by cardiac massage and artificial pulmonary ventilation. 
The animals were studied 1-3, 4-7 or 8-14 days after 
hypoxia (agent and dose are indicated). The neuropep- 
tides were administered subcutaneously. The results of 
each of the experimental series are described. It was 
found that a single systemic administration of oxytocin 
after successful cardiopulmonary reanimation of these 
rats after 10-minute heart stoppage favored more rapid 
and complete neurologic res oration of the animals in 
comparison with the control. For the first time there was 
found to be a reproducible, nondependent on sex, sys- 
temic effect of oxytocin on the rate of disappearance of 
neurological disturbances under such experimental con- 
ditions. The key role in the action of oxytocin is played 
by the fragment oxytocin, , — melanostatin. References 
9: 7 Russian, 2 Western. 


Immune-Modulating Effect of Weak Magnetic 
Fields on Antibedy Formation in Mice 


957A0551B Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian May 94 Vol 117 No 5, pp 482-483 


[Article by A. A. Podkolzin and V. I. Dontsov, Cen- 
tral Scientific Research Laboratory, Moscow Medical 
Stomatologic Institute imeni N. A. Semashko; UDC 
615.847.8.015.4:612.017.1}:019 (manuscript received 7 


Sep 93)] 


{[FBIS Abstract] A study was made of the possibility of 
a narrow- resonance influence of low-intensity factors 
on a biological object in the example of the process 
of secretion of antibodies by immune antibody-forming 
spleen cells (AFC) in mice. The latter were exposed to 
magnetic fields (MF): a permanent fieid with a strength 
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0-2 gauss and a variable field with a frequency 1- 
100 Hz, strength 0-2 gauss in a vertical direction. A 
comparison of the influence of the fields was made 
using the absolute number of AFC and by calculating 
the stimulation index (ratio of the number of AFC in 
the experiment and in the control without stimulation, 
in percent). The immune response in mice to rat 
erythrocytes increased when using the antigen in doses 
0.1-10 million per animal and attained a maximum 4 
days after immunization. There was a well-expressed 
decrease in the secretion process already with 2-minute 
cell exposure in the permanent MF in the range 0.2- 
2 gauss. With an increase in exposure to 4 minutes it 
was found that the degree of suppression of the effect 
was more clearly expressed and attained a maximum 
at the level 0.5 gauss; a further increase in strength 
results in the appearance of a stimulating influence. The 
operative mechanisms are fully explained. The degree 
of the effect is evidently governed by the number of 
active and inactive antibody-forming cells. References 
7: 4 Russian, 3 Western 


Comparative Study of Transport of Exogenous 
Radioactive Histone With Different Administration 
Methods 


9S7A0SSIC Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian May 94 Vol 117 No 5, pp 484-486 


[Article by O. S. Gladysheva, V. T. Troitskaya, N. N. 
Abramova, V. G. Revitin, O. A. Goryukhina and D. 
Al-Sufi, Bioavtomatika Scientific Research Center; Bio- 
physics Department, Nizhegorod State University, Nizh- 
niy Novgorod; Biochemistry Department, St. Peters- 
burg State University; UDC 615.31:547.962.2].015.4.07 
(manuscript received 7 Oct 93)] 


[FBIS Abstract] A comparison was made of the pene- 
tration of peptides or proteins into the central nervous 
system (CNS) after their intranasal and intraperitoneal 
administration. The study was made using the tagged 
1odine isotope histone — a polycation protein from the 
calf thymus, also having high transport properties with 
respect to the hematoencephalic barrier. Sixty laboratory 
mice were used. The tagged histone (specific activity 5 
jeCi/mg) was administered in a physiologic solution by 
both pathways in a quantity 0.35 mg/animal. The ani- 
mals were sacrificed 15, 30 and 60 minutes after receiv- 
ing the histone, the blood was drawn and different parts 
of the brain were extracted (olfactory bulbs, large hemi- 
spheres). A historadiographic evaluation of the penetra- 
bility of tagged histone and albumin into different parts 
of the brain was made. The results indicated that the 
greatest increase in the content of radioactive histone in 
the blood is attained by the 30th minute, after which it 
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drops off (much as with the intranasai administration of 
calcitonin in humans). Another part of the radioactive 
histone may be transported directly into the olfactory 
bulbs either by axoplasmic transport through the fibers 
of the olfactory neurons or through the lymph system. 
In mice a 15-minute period is entirely adequate for this 
process to transpire. Figures 2; references 9: 3 Russian, 
6 Western. 


Activation of Transcription of Interleukin-2 Gene 
by Nuclear Factors of Spleen and Brain in 
Immunized Rats 


957A0SS5ID Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian May 94 Vol 117 No 5, pp 523- 526 


[Article by T.B. Kazakova, T.V. Grishina, O.I. 
Golovko, G.V. Gushchin and A.A. Myulberg, Experi- 
mental Medicine Scientific Research Institute, Russian 
Academy of Medical Sciences, St. Petersburg; St. Pe- 
tersburg State University, UDC 612.414.017.1.019.08 
(manuscript received 18 Oct 93)] 


(FBIS Abstract] Although several protein factors inter- 
act with regulatory sequences of the IL-2 gene and influ- 
ence its expression, these factors have been poorly stud- 
ied (their total number, hierarchy and universality are 
inadequately known). The authors earlier (BIOTECH- 
NOLOGY THERAPEUTICS, Vol 4, No 1-2, pp 63- 
76, 1993) isolated protein factors from the spleen and 
brain of immunized rats which differed significantly in 
their molecular mass from those known earlier. Re- 
search along these lines was continued. A study was 
made of the influence of protein factors on the pro- 
duction of mRNA IL-2 in a model system and on the 
expression of the marker gene of luciferase situated be- 
low the IL-2 gene promoter for the purpose of checking 
the hypothesis that regulatory proteins, common for the 
nervous and immune systems, act at the gene level. This 
was confirmed. It also was possible to identify the region 
of the IL-2 gene promoter in which the binding sites of 
these proteins and histone are localized. Nuclear pro- 
tein factors differing from those known earlier with re- 
spect to their molecular parameters, forming complexes 
with nucleotid sequences of the promoter region of the 
IL-2 gene and stimulating its expression, were isolated. 
These factors have a stimulating effect on the synthe- 
sis of MRNA of IL-2 of surviving T-lymphocytes. The 
induction of the synthesis of luciferase in cells of the 
Jurkat line transformed by recombinant plasmid plIL- 
2LUC, processed by protein factors, was demonstrated. 
Figures 3; references: 8 Western. 
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Influence of Agonists of 4:- and 5-Opiate Receptors 
on Corneal and Tongue Epithelium Cell Division 
Processes in White Rats 


9S7AOSSIE Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian May 94 Vol 117 No 5, pp 533-535 


[Article by $.S. Timoshin, M.I. Radivoz and Ye.I. Mel- 
nik, Central Scientific Research Laboratory, Khabarovsk 
Medical Institute; UDC 612.841.0143:612.6.014.43 
(manuscript received 25 Jan 94)] 


(FBIS Abstract] The radioautography method with *H- 
thymidine was used in studying the nature of the 
influence of agonists of the Imm- and 4-opiate receptors 
in a dose 10 g/kg on cell division processes in the 
corneal epithelium and tongue of white rats. The ligand 
of the j-receptors caused the suppression of DNA 
synthesis in the corneal epithelium after 4, 12 and 24 
hours and a decrease in the mitotic index after 4 and 
24 hours. In the epithelium of the tongue, on the other 
hand, there was stimulation of proliferative processes. 
The ligand of the 6-receptors stimulated the synthesis 
of DNA in the corneal epithelium after 12 and 24 hours 
and cell division after 12 hours. In the tongue epithelium 
DNA synthesis was activated after 4, 12 and 24 hours 
and cell division after 12 hours. The results confirm 
the earlier expressed hypothesis of the possibility of 
a differentiated reaction of different subpopulations of 
Opiate receptors to the influence of such agonists. The 
suppression of cell division in the corneal epithelium 
under the influence of 5-agonists is still another indicator 
of the different role of subpopulations in the regulation 
of physiological functions. The presented data to a 
definite degree explain the contradiction in information 
in the literature concerning proliferative processes. It 
can be postulated that the final result of the effect 
is dependent on the nature of the opiate ligand, as 
well as on the representativeness or ratio of different 
subpopulations of receptors in the tissue. References 8: 
7 Russian, 1 Western. 


Use of Nonopiative Analogue of Leu-Enkephalin 
and Peptide Morphogen of Hydra for Correction of 
Proliferation Disturbances in Tracheal Epithelium 
and Lipid Peroxidation Processes in Lungs of 
Newborn Rats Exposed to Prenatal Hypoxia 


9S57A0SS5IF Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian May 94 Vol 117 No 5, pp 535-537 


[Article by O.A. Lebedko and §.S. Timoshin, 
Institute of Organs of Maternity and Child- 
hood, Siberian Department, Russian Acad- 
emy of Medical Sciences, Khabarovsk; UDC 
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$77.175.82:616.153.915.39:576.355]-053.31-092.9 
(manuscript received 25 Jan 94)] 


(FBIS Abstract] In earlier work the authors established 
that the impact of prenatal hypoxia induces a suppres- 
sion of DNA synthesis processes in the tracheal ep- 
ithelium in newborn rats, as well as pulmonary lipid 
peroxidation. Continuing this line of research, new- 
born rats born of females subjected to prolonged hy- 
poxia were studied. Thirty minutes prior to placement 
in a pressure chamber the pregnant females were in- 
traperitoneally injected in a dose 10 yg/kg either with 
a nonopiative analogue of leu-enkephalin or a peptide 
morphogen of hydra (pGlu-Pro-Pro-Glu-Glu-Ser-Lys- 
Val-Ile-Leu-Phe). A total of 479 newborn rats were 
studied, sacrificed 24 hours after birth (three days af- 
ter the final experimental exposure). In the baby rats 
the influence of prenatal hypoxia caused a suppression 
of proliferative processes in the tracheal epithelium and 
peroxidation of lipids in the lungs. The injection of the 
analogue of leu-enkephalin prevented the development 
of post-hypoxic disturbances in these newborn animals. 
The injection of the peptide morphogen of hydra sup- 
oressed proliferation in the tracheal epithelium and re- 
duced the antioxidant protection of the lungs of newborn 
rats. References 1+: 9 Russian, 5 Western. 


Reactivity of Capillaries and Pyramidal Neurons of 
Cerebral Cortex in Rats Accompanying Acute 
Blood Flow Reduction 


9S7AOSSIG Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian May 94 Vol 117 No 5, pp 558- 560 


[Article by G.G. Dirlam, Histology Department, Vladi- 
vostok State Medical Institute; UDC 616.831.9-008.6- 
07:616.831.31-0.91.81}-092.9-07 (manuscript received 
11 Oct 93)) 


(FBIS Abstract] Using the methods of histochemical de- 
termination of alkaline phosphatase, Na,K-ATPase and 
butyrylcholinesterase of capillaries and cytochromoxi- 
dase of cortical neurons, a study was made of changes 
in the barrier-transport activity of the vascular wall and 
oxidative metabolism of nerve cells in response to an 
acute reduction of cerebral blood flow by ligation of the 
carotid artery. The study was made using 60 sexually 
mature female albino rats. The animals were sacrificed 
30 minutes and 24 hours after the operation, the brain 
was extracted and frozen. The capillaries and pyramidal 
neurons of the third and fifth layers of the parietal region 
were studied. It was found that acute reduction of blood 
flow results in an increase in the number of microvessels 
in the cortex of the corresponding hemisphere, probably 
due to the compensatory opening of reserve capillaries. 
A decrease in blood flow causes a slowing of active 
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transport controlled by capillary alkaline phosphatase 
and Na,K-ATPase, as well as inactivation of the bu- 
tyrylcholinesterase ensuring the barrier function of the 
vascular wall. A progressive decrease in the activity of 
the transport enzymes transpires against the background 
of a decrease in the number of functioning capillaries. 

Can serve as an index reflecting the 
state of oxidative metabolism of cortical neurons during 
a period of suppression of barrier-transport activity of 
the capillary wall. Figures 4; references 9: 3 Russian, 6 
Western. 


Selected Abstracts From Third Session Conference 
of the Russian Academy of Sciences Physiology 
Society 

957A0S74A Moscow USPEKHI 
FIZIOLOGICHESKIKH NAUK in Russian 

Vol 25 No 3, Jul-Sep 94 pp 3-124 


(Selected abstracts from the Third Session Conference 
of the Academy of Sciences Physiology Society appear- 
ing in PROGRESS IN PHYSIOLOGIC SCIENCES] 


(FBIS Translated Text] 


Morphofunctional State of the Kidneys Under 
Conditions of "Shutoff" of the Spinal Centers of 
Their Regulation and Stimulation of Regeneration, 
by M.C. Alimetova, Dagestan State Medical Institute, 
Makhachkala, p 3. 


A study examined the nature of the restoration of motor 
and reflex activity and histomorphometric changes in 
the kidneys (the area of the renal corpuscles, the degree 
to which the capillaries of the renal glomerulus are 
filled with blood, and the mitotic index of the proximal 
compartment of the convoluted tubules of the kidney) 
after total lateral dissection of the spinal cord at the T,,, 
level under conditions of stimulation of regeneration. 


Spinal trauma was accompanied by suppression of 
spinal cord reflexes, losses of sensitivity, and impair- 
ment of the function of the pelvic organs. Impairment 
of renal hemodynamics that was manifested in the form 
of plethora, small diapedesic hemorrhages into the inter- 
stitium, perivascular puffy swelling, and the presence of 
fluid and diapedesis of the erythrocytes into the cavities 
of Shumlyanskiy’s renal corpuscles was also detected. 
The cells of the proximal and distal compartments of the 
tubules also underwent pathologic changes. The area of 
the renal corpuscles and degree to which they were filled 
with blood increased. The mitotic index was slightly el- 
evated (P = 0.14). 


Injecting the experimental animals in which spinal 
trauma had been induced with a homogenate of the 
spinal cord and brain of neonatal rats resulted in an 
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improvement in the animals’ overall condition, and no 
trophic changes or puffy swelling developed in their rear 
paws. Diapedesis of their erythrocytes was insignificant, 
and no atrophic changes in their glomeruli or convoluted 
tubules were observed. Their mitotic index decreased 
(0.78 +/- 0.05 parts per thousand versus 0.92 +/- 0.04 
parts per thousand in the controls). The area of their 
renal corpuscles and the degree to which the capillaries 
of their glomeruli were filled with blood were increased 
by a factor of 1.5, which was evidently a compensatory- 
adaptive reaction geared toward increasing the scales of 
filtration. 


Systemic Mechanisms of Adaptation to Additional 
Resistance to Breathing, by A.F. Belov and Yu.Yu. 
Byalovskiy, Ryazan Medical Institute, p 6. 


Of late, the problem of adaptation to additional resis- 
tance to breathing has been becoming increasingly crit- 
ical in view of the increasing number of occupations 
involving the use of respirators, gas masks, and other 
respiratory equipment. 

This study examined the adaptive activity of healthy 
individuals (17-45 years old) under conditions of a 
gradual change in external resistance to breathing (the 
resistive load at the entryway equaled 11, 28, 54, 
and 76 mm Hg/i/s). The study subjects’ indicators of 
ventilation, motor output of the respiratory system, 
change in the body’s gas profile, and cardiodynamics 
were examined, and their characteristic psychological 
and psychophysiologic features were studied. 


It was demonstrated that the useful adaptive result of the 
body’s purposive activity under conditions of additional 
resistance to breathing may be parametrized both by 
indicators of the outcome of adaptation based on the 
criterion of performing the task of realizing resistive 
loads and by parameters of the physiologic “price” of 
adaptation, including the body’s aggregate expenditure. 
The said result forms a network of specialized actuating 
mechanisms (beginning with behavior and ending with 
energy production) with a specific structure, which 
makes it possible to speak of a functional bodily system 
of goal-directed activity under conditions of respiratory 
resistance. 


Effect of Adverse Flight-Related Factors on Mobility 
of Pilots’ Spinal Column, by Ye.P. Gracheva, Vladimir 


Pedagogical University, p 9. 

Studies have shown that even young pilots (aged 23-39 
years) manifest a significant reduction in all indicators 
characterizing spinal column flexibility. 


A set of controlled physical exercises may be used to 
obtain a rather objective assessment of the mobility of 
the lumbosacral vertebrae both in individuals suffering 
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from diseases of the spinal column and in individuals 
with age-associated changes in the said vertebrae. 


Judging by the results of four tests designed to indicate 
cervical vertebrae flexibility, i.e., flexion + extension 
(1 + 2), rotation of the head to the right and left 
(2a + 3b), and tilting the head to the left and right 
(4a, 4b), significant decreases in the amplitude of 
the said motions are observed primarily in cases of 
osteochondrosis of the lumbosacral vertebrae along with 
pain syndrome, which is additional evidence in favor 
of the theory of functional blocks in the entire spinal 
column. 


Only regular correction of the spinal column’s biome- 
chanics by physical exercises can prevent premature 
dystrophic processes and diseases of the spinal column 
and keep pilots flexible and able-bodied for a long time. 


Dental Caries in Healthy Men Living Under the Ex- 
treme Conditions of the Novaya Zemlya Achipelago, 
by V.P. Zenovskiy and N.O. Labutina, Arkhangelsk 
Medical Institute, p 16. 


In addition to being subject to adverse climatic factors, 
the Novaya Zemlya Archipelago, which is located in 
the upper latitudes, also has a nuclear proving ground 
whose effect on the functioning of the human body’s 
systems under polar conditions needs to be studied. 


The study used data from the examinations of healthy 
men between the ages of 19 and 37 years who had 
lived on the archipelago for one to seven years to 
document an increase in caries during the men’s stay 
on Novaya Zemlya. Their oral cavities’ were examined 
by the generally accepted methods. 


Analysis of the resultant data revealed the following: 
Stomatorrhagia and dental caries were discovered in all 
of the men, with the increase in caries being a function 
of the length of time on the archipelago. The age de- 
pendence of the increase in caries was less pronounced. 
Saliva studies revealed the predominance of the second 
type of microcrystallization, which is indicative of the 
irregularities in the saliva’s mineralizing capability. 
The data obtained make it possible to hypothesize that 
extreme factors have a significant effect on the condition 
of the organs and tissues of the oral cavity and that more 
in-depth study of the resistance of the said tissues and 
the local immunity of the oral cavity is needed. 


Theoret’ +1 and Experimental Studies of the Kinetics 
of the Ion Current in a Motor Nerve Ending, by 
A.L. Zefirov and B.Sh. Gafurov, Kazan State Medical 
Institute imeni S.V. Kurashov, p 17. 


The Hodgkin-Huxley model was used as a basis for de- 
veloping a theoretical model of the electrical activity 
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of the nerve endings in cold-blood animals. A change 
in action potential was shown to be induced by five 
currents: the sodium and potassium currents and leak- 
ages were described in accordance with the conventional 
Hodgkin-Huxley model; the caicium current was taken 
from Llinas’s works (1982); and the calcium-activated 
potassium channel was described in accordance with 
Gormann’s model (1979). 


Experimental studies of the distribution of ion chan- 
nels (Zefirov and Khalilov, 1984; Mallart, 1982) have 
demonstrated that the amplitude of the action potential 
along a nerve ending decreases with distance on account 
of a decrease in ion channel density. Computer exper- 
iments studying the nonuniformity of the ion channel 
distribution revealed that in actual fact, the decrease in 
ion channel density along the course of the nerve end- 
ing results in a decrease in action potential amplitude. 
With an exponential and linear decrease in the density 
of sodium and potassium ion channels, an S-shaped de- 
crease was observed in the action potential amplitude 
at the bend site in the region of 50 to 70 percent of 
the length of the nerve eading. The action potential am- 
plitude dropped to 5-10 percent of the maximum by 
the end of the bend. Further increases almost never oc- 
curred. Modeling the decrease in ion channel density 
from one-third of the way along the nerve ending re- 
sulted in a shift of the bend to the region from 70 to 
90 percent along the nerve ending’s length. The curves 
of the decrease in the amplitude of the second phase of 
the total ion channel were proportional to the curves of 
the decrease in action potential amplitude. The most re- 
alistic characteristics were obtained with a decrease in 
the densities of all of the ion channels. 


The following conclusions were drawn: 1) a decrease in 
ion channel density along the course of the nerve ending 
results in a decrease in action potential amplitude; 2) in 
the nerve ending there is a decrease in the densities of 
all of the ion channels; and 3) the change in ion channel 
density is nonlinear. 


Localization of Points of Release of Anomalous 
Miniature Currents of the Motor End Plate, by 
ALL. Zefirov and S.Yu. Cheranov, Kazan State Medical 
Institute imeni S.V. Kurashov, p 18. 


The laws governing the localization of points of release 
of anomalous miniature currents of the motor end plate 
were analyzed. 


Under conditions of a low concentration of Ca** ions in 
the surrounding solution, motor end plate miniature cur- 
rents were registered by a modified three-microelectrode 
method of extracellular extraction of synaptic signals 
(Zefirov et al., 1990) by using an automated system 
based on an IBM PC. From the resultant array, re- 
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searchers isolated those motor end plate miniature cur- 
rents whose times of build-up to peak amplitude and 
half-decay times exceeded the average parameters by at 
least a factor of two. Graphs of the pattern were then 
plotted, and the nature of the three-dimensional distri- 
bution of the release points of typical and "anomalous" 
motor end plate miniature currents was compared. 


The resultant data confirmed that “anomalous” motor 
end plate miniature currents are not diffusely spaced but 
are instead localized in a rather strictly defined manner 
relative to the groupings of release points of typical 
motor end plate miniature currents ("active" zones) at 
sites between the end sections of the active zones. Their 
localization did not change over the entire time for 
which the signals were recorded (from one to one and 
one-half hours). 


The data presented make it possible to hypothesize that 
the lateral protrusion of the Schwann cell is the site of 
release of motor end plate miniature currents. 


Structuro-Mediator Mechanisms of the Effects 
of Substance P and Pentagastrin on the Quality 
of Biologic Motivations, by V.G. Zilov and A.P. 
Patyshakuliyev, Moscow Medical Academy imeni I.M. 
Sechenov, p 18. 


The previously detected (by K.V. Sudakov et al., 1987) 
ability of oligopeptides to selectively and reversibly al- 
ter the quality of animals’ behavioral reactions induced 
by electrical stimulation of the hypothalamus’ motiva- 
tion centers dictated the objectives of this study. The 
mechanisms that make it possible for substance P to 
transform eating behavior induced by stimulation of the 
lateral portion of the hypothalamus into an avoidance 
reaction and that also make it possible for pentagastrin 
to invert the avoidance reaction evoked from the ventro- 
medial hypothalamus into eating behavior were studied 
in chronic experiments on rabbits. A broad spectrum of 
substances, namely, antagonists of classic central ner- 
vous system mediators, were used. They were adminis- 
tered intravenously in physiologic concentrations. The 
stimulation threshold of the hypothalamic motivation 
centers and the quality and latent period of the behav- 
ioral reaction were estimated. The important role of the 
brain’s catecholaminergic, M-choline, and serotoniner- 
gic formations in the mechanisms of transformation by 
substance P of eating behavior into food avoidance was 
established. The N-choline and serotoninergic mecha- 
nisms turned out to be the leading mechanisms of pen- 
tagastrin’s transformation of food avoidance into eating 
behavior. Experiments with bilateral impairments in the 
vicinity of the dorsal hippocampus made it possible to 
conclude that substance P and pentagastrin are capable 
of altering the quality of motivation behavior reactions 
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without affecting genetically determinated properties of 
the hypothalamic motivation pacemakers. 


Physiologic Substantiation of the Adaptive Method 
of Ensuring Flight Safety, by V.I. Zorile, Aviation and 
Space Medicine Institute, Moscow, p 19. 


The quantum nature of the plotting and regulation of 
control movements and their dependence on the human 
operator’s level of training and the conditions and stages 
of flight were established as a result of a study of 
the following: the bioelectrical activity of the muscles; 
mechanical diagrams; the rates and accelerations of 
forces applied to control devices for making aircraft 
maneuvers; and the quality of activity under the effect 
of accelerations, overloads, and hypoxia. 


The study demonstrated the possibility of using param- 
eters of sensorimotor quanta and the time intervals be- 
tween them for automatic quick diagnosis of a human 
operator’s fitness for duty. Mismatch criteria and the 
principles of distributing functions between the compo- 
nents of an ergatic system to ensure mutual compensa- 
tion for and redundancy of the functions of a failed node 
were validated. A fundamentally new functionally adap- 
tive method was developed, and an aircraft flight con- 
trol system was developed in collaboration with A.A. 
Belosvet et al. Tests of the system demonstrated that it 
permits active flight safeguarding in the event of impair- 
ment or sudden loss of a human operator’s fitness for 
duty. The use of adequate polysensor information, com- 
mand, and central nervous system-stimulating signals to 
reinforce the feedback through different analyzers made 
it possible to prevent inadequate actions on the part of 
an operator in a state of stress and to accelerate the 
process of restoration of the operator's fitness for duty. 
This work is protected by a Russian patent. 


Medical Aspects of Biogeochemical Ecology, by V.N. 
Ivanov, Chitin State Medical Institute, p 21. 


Biogeochemical ecology is a fundamental scientific dis- 
cipline concerned with studying the condition of the 
human body from a systems analysis standpoint. The 
great natural scientist V.I. Vernadsky is considered its 
rightful founder. Biogeochemical ecology should give 
consideration to all external factors of the geochemical 
environment and the nature of the adaptive reactions of 
individual entities, populations, and other communities 
to the conditions surrounding them. The said science 
should include study of all groups of organisms and 
should characterize them in terms of their specific traits. 
Microorganisms, protozoans, plants, animals, and espe- 
cially man should be examined with consideration for 
an entire system of factors. Formulation of the tasks fac- 
ing biogeochemical ecology should be conducted at the 
molecular, cellular, organ, organism, population, and so- 
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ciologic conditions levels. Each level consists of six in- 
terlinked stages/blocks: object, effect, research methods, 
model (standard), prognosis, and control (correction). A 


preparatory period, implementation of key items, and 
end goals must be considered at each level. 


The author has discussed the main principles of all of 
the levels in depth and has emphasized the importance 
of providing timely information to all subdepartments 
involved in performing the tasks formulated. 


Effect of Psychotropic Drugs on the Behavior of 
Animals at Different Levels of Phylogenesis, by 
A.N. Inozemtsev, Biology Department, Moscow State 
University imeni M.V. Lomonosov, p 22. 


I.P. Paviov noted that chemicals are the subtlest analytic 
agents in physiology and can help advance knowledge 
about physiology. This statement is also entirely justi- 
fied vis a vis comparative physiology, which has not 
yet become widely popularized. It is in this context that 
we studied the effect of psychotropic drugs on the be- 
havior of animals at different levels of phylogenesis. 
In rats, we (in collaboration with L.L. Praginov et al.) 
used our own original "soft failure" method to study 
the effect of different groups of psychotropic drugs on 
avoidance reactions in the norm and in the presence 
of functional impairments. In fish, we (in collaboration 
with Ye.A. Marusov et al.) studied the effect of pyrac- 
etam and delta sleep-inducing peptide on the formation 
of reactions of drying avoidance. In the larvae of the 
water insect caddis fly, we (in collaboration with V.A. 
Nepomnyashchikh) studied the effect of pyracetam on 
their rebuilding of their destroyed homes (tubs of min- 
eral or plant particles). We will mention two fundamen- 
tal facts discovered during the experiments: 1) the psy- 
chotropic preparations restored impaired functions in all 
of the groups of animals, and 2) in the insects (i.e., at 
a rather early stage of phylogenesis), pyracetam affects 
deep vital processes, i.e., complexly organized instinc- 
tive activity. The results obtained by use confirm the 
fruitfulness of using psychopharmacology in compara- 
tive physiology research. In the future, this will lead to 
the creation of comparative psychopharmacology, which 
would be a logical development of I.P. Paviov’s idea. 


Immunomodulating Effects of Synthetic Analogue of 
Enkephalins and Transcranial Electrostimulation of 
Release of Endogenous Opioid Peptides, by A.Kh. 
Kade, V.P. Lebedev, A.P. Parakhonskiy, and A.V. 
Rubtsovenko, Kuban Medical Institute, p 24. 


The immunomodulating effects of opioid peptides were 
Studied in an experiment on a model of the immune 
response to sheep erythrocytes in mice of the BALB/ 
c line. The studies were performed on intact mice and 
against the background of immunodepression induced 
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by prednisolone injection. Synthetic enkephalin ana- 
logue was injected intraperitoneally in a dose of 1 ug/ 
kg in the inductive (days 1-3) or productive (days 4- 
6) phases of the immune response. Transcranial elec- 
trostimulation of the release of opioid peptides by a 
Transair device was also performed on the same days. 
Hemolysin and agglutinin titers were determined on day 
7 after the immunization. It was established that inject- 
ing intact mice with synthetic enkephalin analogue in 
the inductive phase stimulates significant antibody syn- 
thesis, whereas injection in the productive phase has 
no effect on antibody synthesis. The effect of synthetic 
enkephalin analogue against a background of glucocor- 
ticoids was unequivocal: Injection in the inductive phase 
completely canceled immunodepression and even stim- 
ulated the immune response somewhat, whereas in the 
productive phase, it intensified the immunodepressive 
effect of prednisolone. The use of transcranial electros- 
timulation did not alter the immune response in intact 
animals but instead stimulated it significantly against 
a background of immunodepression. This was espe- 
cially true in the inductive phase. In sensitized ani- 
mals, transcranial electrostimulation had a positive ef- 
fect. Thus synthetic enkephalin analogue and electros- 
timulation manifest a broad spectrum of the biologic 
effects of opioid peptides, i.e., analgesic, immunomod- 
ulating, anti-inflammatory, and antiallergic, that open 
new perspectives in immunocorrection and immunore- 
habilitation. 


Amygdaloid Complex of the Brain as a Neuroen- 
docrine Center, by L.B. Kalimullina, Bashkir State 
University, Ufa, p 26. 


On the basis of extensive experimental material ob- 
tained by the histophysiologic, morphometric, and bio- 
chemical methods (L.B. Kalimullin, 1991) and analysis 
of literature data, a hypothesis was proposed regarding 
the structural-functional organization of the amygdaloid 
complex as a neuroendocrine center involved in regu- 
lating the body’s reproductive processes. 


It has been hypothesized that the main loci from which 
the amygdaloid complex exerts its effect on the hypo- 
thalamic centers of regulation of gonadotropin secretion 
are the dorsomedial nucleus, which is located in the pos- 
terior compartment of the amygdaloid complex, and the 
anterior cortical nucleus, which is located in its anterior 
compartment. Both nuclei involved in processing spe- 
cific and nonspecific defensive information are zones of 
sexual dimorphism. They contain neurons regulating the 
level of sex steroid by altering their functional activity. 
The latter was established in experiments involving go- 
nadectomy, experiments on the dynamics of the estrual 
cycle, and experiments studying the levels of estrogenic 
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cytoreceptors in the rostral and cauda! portions of the 
amygdaloid complex. 


The nature of the interaction (via the medial aucleus of 
the central compartment of the amygdaloid complex) 
of the specified nuclei with one another depends on 
the sex and the characteristic features of the hormone 
background in the body and is predetermined during the 
period of sex differentiation of the brain. 


The central nucleus and basolateral nucleus are channels 
of information output from the amygdaloid complex to 
the cerebral cortex and its higher authorities. 


This hypothesis requires confirmation via electrophysio- 
logic methods and the method of studying live sections. 


New Approaches to Evaluating a Flight Crew’s Con- 
dition During the Process of Expert Examination 
by a Flight Physician, by V.N. Karlov, R.A. Vart- 
baronov, L.S. Malashchuk, and K.A. Sidorova, Aviation 
and Space Medicine Institute, Moscow, p 29. 
Contemporary flight activity is associated with the risk 
that dynamic flight-associated factors will exert power- 
ful effects on a flier’s body. Existing approaches to in- 
vestigating the endurance of simulated flight-associated 
factors are, however, geared toward diagnosing “cessa- 
tion" of the body’s adaptive reactions, which cannot be 
considered merciful or physiologic. 


The goal of this study was to develop sensitive and 
informative criteria for diagnosing a flight crew’s func- 
tional state while conducting special stand studies as 
part of an expert examination by a flight physician (sam- 
ples in a pressure chamber, on a centrifuge, and on a 
Statoergometer and decompression of the lower half of 
the body). The study population consisted of 124 fliers 
aged 25 +/- 4 years. The index of cardiac activity was es- 
tablished to a sufficiently informative indicator for pre- 
dicting functional disorders of the cardiovascular sys- 
tem during a period of radial accelerations (r = 0.6; P 
< 0.002). Analysis of the results of the pressure cham- 
ber tests revealed that the pulse sum of a sample is a 
very sensitive and informative criterion of the "cost" of 
adaptive reactions. Calculation of the index of cardio- 
vascular regulation, which characterizes the state of both 
the cardiac and vascular components, was determined 
to increase the information "weight" of the criterion of 
adaptation potential of the cardiovascular system. The 
proposed criteria for estimating the "cost" of adaptive 
reactions will facilitate discovering early functional dis- 
orders. 


Effect of a Delta Sleep-Inducing Peptide Analogue 
on the Reactions of the Edible Snail’s Identified 


Neurons, by L.D. Karpenko, V.I. Orlov, and Ye.V. 
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Aroyan, Neurocybernetics Institute imeni A.B. Kogan, 
Rostov-na-Donu, p 31. 


A study examined the reactions of four identified neu- 
rons of the right parietal (RPa-1, 8, 12) and visceral 
(V-3) ganglia of the edible snail (identification based 
on Ye.G. Litvinov’s chart) to application of the peptide 
1D-14 (an analogue of delta sleep-inducing peptide syn- 
thesized by I.I. Mikhaleva at the Bioorganic Chemistry 
Institute imeni Shemyakin). 


The pulse activity from the identified neurons was 
recorded continuously for between eight and 72 hours. 
Under the peptide’s effect, the neurons’ response to de- 
and hyperpolarizing stimuli (a 1-mA current lasting for 
four seconds) changed as follows: On the one hand, de- 
polarizing responses to depolarizing stimuli were atten- 
uated. On the other hand, the effect of hyperpolarizing 
stimuli was intensified against the background of the 
peptide’s effect (in Ringer’s solution the pulsation fre- 
quency of the neuron decreased by a factor of 2-3 when 
a hyperpolarizing current was switched on, whereas the 
said neuron’s activity was completely inhibited against 
the background of the effect of 1D-14). The "recoil" 
reaction had two phases: a flash of pulses and a decel- 
erating pause followed by restoration of the background 
level of activity. 


At the neuron RPa-12, addition of the peptide resulted 
in a more distinct deceleration of the neuron’s activ- 
ity together with separation of the action potentials to 
the A- and S-components. Switching on a depolarizing 
current against the background of the peptide’s effect 
attenuated the neuron’s stimulating response. An anal- 
ogous type of response occurred at the neurons RPa-| 
and V-3. In addition, the latent period of the onset of 
postdelay “recoil” at the neuron V-3 increased. 


Effect of Hyperbaric Oxygenation on Realization of 2 
New Form of Activation of the Homeometric Mecha- 
nism of Cardiac Autoregulation During Experimen- 
tal Cardiogenic Shock, by L.A. Kireyeva and A.N. 
Leonov, Voronezh State Medical Institute imeni N.N. 
Burdenko, pp 36-37. 


A study examined the mechanism of the effect of hy- 
perbaric oxygenation on the realization of Anrep’s ef- 
fect during experimental cardiogenic shock reproduced 
by means of a single injection of antimyocardial cyto- 
toxic serum. Hyperbaric oxygenation was used against 
the background of a reduction in arterial pressure to 35 
mm Hg (P < 0.01) under conditions of 2 excess at- 
mospheres for 50 min. Cardiopolygraphy followed by 
phase analysis of the cardiac systole and calculation of 
the contractility index was used to determine the charac- 
teristics of central hemodynamics and the myocardium's 
contractility. 
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As the studies showed, under conditions of hyperbaric 
oxygenation, an increase in diastolic pressure in the 
aorta from 40 +/- 2 to 80 +/- 2 mm Hg (P < 0.05) was 
accompanied by an increase in the index of myocardial 
contractility of 27 percent (P < 0.01) and occurred 
against a background of a reduction in venous return of 
blood to the heart by a factor of nearly 2. Unlike under 
normal pressure, the increase in myocardial contractility 
was not accompanied by an increase in the stroke 
volume of blood or, consequently, by activation of the 
heterometric mechanism of self-regulation of the heart. 


Under conditions of hyperbaric oxygenation, a new form 
of the homeometric mechanism of self-regulation of 
the heart was thus revealed that resulted in conditions 
that were, from an energy standpoint, more conducive 
to execution of its displacement and that moreover 
facilitated an increase in the myocardium’s contractility. 
The survival rate of the animals was 25 percent versus 
a 100 percent death rate among the controls. 


Effect of Mycotoxins on the Physicochemical Prop- 
erties of Glucoamylase, by T.A. Kovaleva, Voronezh 
State University, p 41. 


At the present time, more than 150 toxic metabolism 
products of microscopic fungi are known, with aflatox- 
ins, tricothecins, and lactones being the most toxic to 
the body. In our work we studied the catalytic activity 
and physicochemical properties of free and immobilized 
glucoamylase in the presence of the mycotoxins F-2, T- 
2, and Ochratoxin A in pure form and under the effect 
of eluates of mixed feeds infected with mold fungi pro- 
ducing the said toxins. 


It was established that the toxins F-2 (lactone), T- 
2 (trichothecin), and Ochratoxin A (a derivative of 
dihydroisocoumarin) have an inhibiting effect on free 
glucoamylase and on glucoamylase that is covalently 
bound with the carrier AV-17-2P. The greatest decrease 
in enzyme activity was noted with the toxin T-2 in pure 
form and in an eluate of grain infected with the fungus 
Aspergillus ochraccus, which produces Ochratoxin A. 


It was demonstrated that the toxins do not alter the op- 
timum temperature of enzyme catalysis of the hydrol- 
ysis of starch (40°C) but that trichothecin T-2 changes 
the nature of the curve in the temperature range from 
40 to 70°C as compared with the curve for native glu- 
coamylase. Addition of the toxins F-2 or T-2 produced 
a significant effect on the dependence of enzyme ac- 
tivity on substrate pH and caused the catalytic activity 
of the modified glucoamylase to peak at pH 4.0-4.8 as 
opposed to pH 4.7, which is the where the native en- 
zyme’s activity is optimum. 
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Poststressor Correction of Selected Indi- 
cators of Immunity in Rats, by M.M. Kozlovskaya and 
N.R. Bulatova, Pharmacology Institute, Russian Acad- 
emy of Medical Sciences, Moscow, pp 44-45. 


It is known that the immune and central nervous sys- 
tems are closely interconnected and that psychogenic 
actions may result in serious immune disorders. The 
purpose of this study was to investigate the effect that 
the immunomodulating peptide tuftsin (a product of the 
splitting of leucokinase from an immunoglobulin mol- 
ecule), which possesses psychotropic and activating ef- 
fects, and also the synthetic derivative heptapeptide have 
on selected indicators of the rat immune system after ex- 
posure to chronic stress. Tuftsin and heptapeptide (300 
pog/kg intraperitoneally) were injected for seven days 
into rats in the 11th stage of stress after 15 days of ex- 
posure to stress in accordance with K. Gekht’s method. 
Both peptides reduced the mass of the thymus (against 
a background of heptapeptide) to the control level with- 
out causing any significant changes in the mass of the 
spleen or poplitial lymph nodes. Unlike heptapeptide, 
however, tuftsin induced functional hypertrophy of the 
adrenal glands. Reduction of nitroblue tetrazolium by 
peritoneal macrophages of the stressed rats revealed that 
unlike tuftsin, heptapeptide is capable of reducing and 
increasing the peritoneal macrophages’ functional ac- 
tivity over the control values (by a factor of 4). No 
significant effect on the qualitative composition of the 
peripheral blood leukocytes was detected. Heptapeptide, 
which possesses stress-protector activity in behavior ex- 
periments, is thus capable of activating the macrophage 
activity of stressed rats without affecting the lymphoid 
organs or the composition of the peripheral blood and 
is promising on the plane of correcting poststress im- 
pairments in the phagocytosis system. 


Characteristic Features of Adaptation of Associates 
of the Russian Federation Ministry of Internal Af- 
fairs in Emergency Zones, by 1.1. Kozlovskiy, A.N. 
Kislov, L.V. Kuznetsova, V.P. Nikonov, and I.V. Kolos, 
Therapeutic-Medical Preventorium, Russian Federation 
Ministry of Internal Affairs, Moscow, p 45. 


The specifics of the service activity of associates of the 
Russian Federation Ministry of Internal Affairs under 
the circumstances of emergency situations place extra 
demands on their psychophysiologic stability. 


The LMP [not further identified) of the Russian Feder- 
ation Ministry of Internal Affairs examined 233 asso- 
ciates of environmental protection agencies to study the 
characteristic features of their mental adaptation during 
lengthy stressful situations. An analysis of the study data 
revealed the following nonpsychotic metal disorders to 
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be common symptoms of deadaptation: acute stress re- 
actions, adaptation reactions, and neurotic states. 


Their extreme stress reactions were characteristics by 
mental impairments in the form of fear, alarm, and 
depression or agitation that developed in response to 
an extreme mental load, generally during the execution 
of military assignments, and that was spontaneously 
controlled after several hours or after a night’s sleep. 


Their adaptation reactions occurred in the form of mild 
transient nonmental disorders lasting three to five days. 
Asthenic, short-term depressive, and anxiety reactions 
predominated in the structure of their adaptation reac- 
tions. 


The neurotic disorders discovered among those studied 
had a broad spectrum of symptoms and differed in terms 
of their nature, degree of manifestation, and stability. 


Keeping predisease states from progressing into chronic 
forms of disease requires the conduct of timely and 
strictly differentiated preventive mental health mea- 
sures. 


Correction of the Body’s Functional State by an 
Extract of Siberian Fir, by N.Ya. Kostesha, V.V. 
Lopukhova, Z.K. Vymyatina, L.A. Litskevich, and 
Ye.A. Filippova, Tomsk Scientific Research Institute 
of Biology and Biophysics, pp 56-57. 


Problems of correcting the body’s functional state are 
fundamental for physiology because they imply study of 
the routes by which pathology develops on the one hand 
and recognition of the mechanisms of different drugs’ 
effects on the other hand. In our experiments, we stud- 
ied the effect of the Siberian fir extract ABISIB on the 
body’s various systems. ABISIB was used in an exper- 
iment and in clinical studies with different pathologies: 
x-ray sickness, peptic ulcers, burns (radiation and heat), 
and infiltrative tuberculosis of the lungs. It was estab- 
lished that intake of ABISIB stimulates hematopoiesis 
and the immune system, arrests foci of inflammation 
in the body, and provides rapid regeneration of injured 
tissues. In addition, it was demonstrated that intake of 
ABISIB before irradiation had a pronounced antiradia- 
tion action: leukopenia was less pronounced, and there 
was a Significant decrease in destructive processes in the 
stomach and intestinal linings. Changes in the structural- 
functional organization of the regulatory system and ef- 
fector organs directed toward increasing the body's en- 
ergy or plastic potential were observed. Activation of 
the somatotropic function of adenohypophysis and the 
vasopressinergic system of the anterior portion of the 
hypothalamus in rats implied an increase in the level 
of those hormones in the internal medium that facili- 
tated raising the regulatable functions to a new level, 
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an increase in the T-lymphocytes’ mitotic activity and 
stimulation of humoral immunity, and intensification of 
anabolic processes and the processes of glycolysis and 
glycogenolysis in the liver. 

Study of Central and Peripheral Mechanisms of the 
Effect of Delta Sleep-Inducing Peptide on Parasym- 
pathetic Regulation of Cardiac Activity, by IL. 
Kosharskaya, Normal Physiology Scientific Research 
Institute imeni P.K. Anokhina, Russian Academy of 
Medical Sciences, Moscow, pp 57-58. 


The effects of delta sleep-inducing peptide [DSIP] on 
stimulation of the vagus after central (into the lateral 
ventricle of the cerebrum) and systemic (intravenous) 
injection of the peptide were examined in acuie exper- 
iments performed on rabbits that had been anesthetized 
with Nembutal. 


It was demonstrated that intravenous injection of the 
peptide (60 nmol/kg) results in a pronounced intensifi- 

cation of parasympathetic effects on the heart that begin 
during the first few minutes of the peptide’s effect and 
that peak 30-40 minutes after the injection of DSIP. 
When the peptide was injected into the lateral ventri- 
cles of the cerebrum (10 jg), intensification of the neg- 
ative chronotropic effect of the vagus was observed. The 
said effect developed later than the effects observed in 
the case of systemic injection of the peptide, however. 
Specifically, they began 15-20 minutes after the injec- 
tion and peaked after 60-90 minutes. It was also discov- 
ered that intensification of the parasympathetic effects as 
a result of the action of DSIP (regardless of the route of 
injection) persisted after dissection of both vagal nerves. 


On the basis of the study results, it was concluded 
that intensification of the parasympathetic effects on 
the heart resulting from the action of DSIP is primarily 
due to peripheral rather than central mechanisms of the 
peptide. The delay in the development of the effects 
that is observed after central injection of DSIP was 
concluded to be due to the time required for DSIP to 
penetrate the blood-brain barrier. 


Restoration of the Serviceability of a Depleted Rat 

After the Effect of Exogenous Acetyl- 
choline, by 1.1. Krivoy, 1.V. Kubasov, Ye.V. Lopatina, 
and T.P. Sey, Physiology Institute imeni A.A. Ukhtom- 
skiy, St. Petersburg, p 60. 


Rat phrenic-diaphragmal preparations were depleted by 
stimulation of the nerve at a frequency of | pulse/s 
under conditions of suppression of acetylcholinesterase 
by armine. After acetylcholine (0.1 ymol/i) had been 
added to the solution for a short period ‘15 minutes) 
and subsequently rinsed off, restoration of the ampli- 
tudes of the isometric contractions of the continuously 
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depleted muscles and the amplitudes of the total mus- 
cular action potentials was observed. The contractions 
in response to direct stimulation of the mixtures re- 
mained unchanged. A similar effect was observed af- 
ter carbocholine was used but not after the use of ox- 
otremorin. The described restoration of contractions was 
canceled by the cholinolytics tubocurarine and scopo- 
lamine, as well as by heparin, which prevents the re- 
lease of calcium from the intracellular depots; however, 
it was preserved with inhibition of the cyclic adenosine 
monophosphate [cAMP]-dependent membrane protein 
kinase tolbutamide. The membrane resting potential of 
the muscle fibers under the effect of acetylcholine was 
increased by 2-4 mV and maintained at the said level 
for two hours after the acetylcholine had been removed 
from the solution. The amplitude and duration of the 
recorded intracellular muscle action potentials did not 
change significantly. It was hypothesized that in a low 
concentration, acetylcholine triggers long-term intracel- 
lular processes that are connected with activation of the 
electrogenic pump, that are possibly calcium dependent, 
and that lead to an increase in the effectiveness of synap- 
tic follow-through. 


Effect of Ultradisperse Iron, Iron Oxide, and 
Yttrium-Zirconium-Aluminum Oxide Powders on 
the Functional State of Selected Organs in White 
Rats, by N.M. Krotenko and V.T. Lasukova, Siberian 
State Medical University, Tomsk, p 61. 


A study examined the chronic toxicity of ultradisperse 
powders of iron, iron oxide, and a mixture of yttrium, 
zirconium, and aluminum oxides on the functional 
state of the heart (as measured by electrocardiography), 
kidneys (as measured by daily diuresis, pH, and levels 
of protein, urea, and urine creatinine), liver (as measured 
by levels of /3-lipoproteins and glycogen), and adrenal 
glands (as measured by adrenaline and noradrenaline 
levels) in white rats of both sexes. The preparations 
were administered in a starch solution for four months. 
Rats receiving only starch solution served as controls. 


The ultradisperse powders of iron, iron oxide, and a 
mixture of yttrium, zinc, and aluminum oxides caused 
nearly identical changes in the hormonal-metabolic 
indicators of the liver and adrenal glands. In first 
few days of the observation period, decreases in the 
level of glycogen in the liver and catecholamines in 
the adrenal glands were characteristic. Farther into 
the experiments, the said indicators equalized to the 
respective values in the controls. No significant changes 
in kidney function were noted in the rats that received 
the study preparations. In addition, in no cases were any 
significant EKG changes recorded. 
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These results may be used to predict the health o of 
the 


support of the formation and fixing of vestiges of 
memory. 


The purpose of this study was to examine the effect 
of delta sleep-inducing peptide [DSIP] on production of 
a conditioned reflex of active avoidance in rats. Paia 
reinforcement was used to condition rats confined in 
a shuttle-box to avoid sound. Fourteen experimental 
points of 20 combinations of conditioned and uncon- 
ditioned stimuli per animal each were required to reach 
the target of a 70 percent rate of correct responses in 
one series of experiments. One hour after the intraperi- 
toneal injection of DSIP, the animals demonstraic’’ a 
lower percentage of correct responses (1 percent) Vian 
in the “control” group (7 percent). In six subsequent se- 
ries, no significant differences between the number of 
correct responses in one series made by the “control” 
and “DSIP” rats were observed. In the eighth series, the 
animals in the “DSIP” group manifested a significant 
decrease in the rate of correct responses as compared 
with their rate in the previous series (a decrease from 
27 percent to 13 percent), whereas the rate of correct re- 
sponses among the controls remained unchanged. In the 
14th series, the control animals demonstrated a 74 per- 
cent rate of correct responses versus a Correct response 
rate of 52 percent for the “DSIP” animals. It should 
be noted that during the course of the entire process of 
production of the conditioned reflex of active avoidance, 
the range of time required by the animals in the “"DSIF” 
group for decision making was significantly narrower 
than that required by the animals in the control group. 


Role of Cytomedins in Regulation of the Body's 
Physiologic Functions, by B.I. Kuznik and V.Kh. 
Khavinson, Chitin Medical University, p 67. 


Cytomedins are polypeptide complexes that have been 
detected in humans and multicell animals and that effect 
the transfer of the specific information required for 
normal functioning, and interaction of the 
cells. Their molecular weight does not exceed 10,000 
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daltons. We have isolated cytomedins in more than 
30 different organs and tissues. Cytomedins’ specific 
action is directed toward regulating the activity of 
only that organ from which they are isolated. Their 


bursa of Fabricius, and possibly the bone marrow. 


Many cytomedins, including thymalin, thymogen, ep- 
ithalamin, prostatilen, retilin, cordialin, and cortexin, 
are now being widely used in medicine and veterinary 
medicine. 


Involvement of Enkephalins in Peptidergic Regu- 


‘lation of the Digestive Glands’ Secretion, by A.N. 


Kurzanov, Krasnodar Republic Center for Functional 


Surgical Gastroenterology, Russian Federation Ministry 
of Hez.th, p 71. 


A study examined the effect of leu-enkephalin and its 


analogues on the secretion of pepsin and hydrochloric 
acid by the gastric glands and the enzyme-teleasing 
activity of the pancreas. Chronic experiments were 
performed on fistulous dogs. The possibility of specific 
binding of enkephalins with receptors on pancreacyte 
membranes was studied in experiments on rats, guinea 
pigs, and dogs. 


Enkephalin-induced suppression of acid and pepsin 
secretion under conditions of stimulation of the gastric 
glands by pentagastrin or histamine was discovered. 
Enkephalins did not alter the nature of secretion from 
stomachs that were denervated in accordance with 
Paviov's or Heidenhein’s method. Leu-enkephalin and 
its analogues proved to be strong inhibitors of pancreatic 
secretion stimulated by giving food and somewhat 
less powerful inhibitors when the gland had been 
Se casiameeed af tdietien of taeda ie 
the background of injection of 2-deoxy 

observed effects were blocked by the conte of of 


naloxone. The leu-enkephalin analogue devoid of its 
opioid activity had no effect on the nature of secretion. It 
may thus be hypothesized that suppression of secretion 
is due to enkephalins’ reaction with opioid receptors. 
Specific binding of enkephalins with the membranes of 
the pancreas’ acinar cells was not detected, however. 
Enkephalins are involved in peptidergic regulation of 
the digestive glands’ secretion, where they function as 
inhibiting neuromodulators. 
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Characteristic Features of Psychophysiologic Rela- 
tionships in Groups of Individuals With Different 
Degrees of Expression of Extrasensory Perception, 
by A.l. Laneyev and I.S. Timoshina, Moscow Medical 
Academy imeni I.M. Sechenov, p 77. 


The electroencephalograms of two groups of test sub- 
jects identified by a battery of tests to detect extrasen- 
sory capabilities were subjected to computer analysis. 
Those test subjects with a high degree of manifestation 
of extrasensory perception were characterized by dom- 
ination of delta- and theta-activity in the frontal sec- 
tions of the cortex and by high absolute values of the 
strength of their slow-wave activity that, in their men- 
tal state, corresponded to a decrease in their abiity to 
establish and maintain contacts with other individuals, 
unique assessment of situations, and extraordinary per- 
ceptions. In those test subjects claiming to possess but 
not manifesting extrasensory perception, slow-wave ac- 
tivity was diffusely propagated and had a significantly 
lower absolute strength. In addition, their mental state 
was characterized by effective rigidity. It was demon- 
strated that execution of extrasensory assignments was 
accompanied by an increase in the level of coherence in 
the frontal and temporal sections of the cortex. Analysis 
of the described psychophysi logic relationships may be 
used to predict extrasensory capabilities. 


Effect of Opioid Peptides on Adrenal Hormones Dur- 
ing Exposure to Severe Cold, by T.V. Lasukova, Car- 
diology Scientific Research Institute, Tomsk Research 
Center, Russian Academy of Sciences, p 79. 


The purpose of this study was to examine the effect of 
opiate receptor ligands on the level of corticosteroids 
and catecholamines during the effects of severe cold. 
The experiments were conducted on nonpedigree male 
white rats that were placed in a cold chamber (-10°C) 
for four hours. Before the beginning of the experiment, 
the animals were administered intravenous injections 
of synthetic preparations of y- and 4-opiaie receptors 
(designated DAGO and DADL, respectively) in a dose 
of 100 pg/kg. 


Being in cold caused an increase in the concentration 
of immunoreactive cortisol in the rats’ blood and a 
decrease in the level of catecholamines in their adrenal 
glands. Injection of js-agonist under the said conditions 
facilitated an even bigger increase in the glucocorticoid 
level as compared with the same indicator in intact rats. 
No significant changes in adrenaline or noradrenaline 
levels were observed. Under the pressure of the other 
peptide studied, i.c., the 4-agonist DADL, there was a 
significant decrease in catecholamine secretion by the 
adrenal glands while cortisol levels remained elevated 
as compared with that of the intact animals. 
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The study results confirm existing thinking regarding the 
effect of opioid peptides on the hormonal mechanisms 
of adaptation under the effect of extreme factors. The 
data obtained make it possible to hypothesize that y- and 
6-opiate receptors are equally involved in actualization 
of the endogenous peptide regulators on the hormones 
of the adrenal glands. 


Study of the Effect of Air lons Generated by 

"Chizhevskiy " on Intact Stressed Rats 
With Different Types of Behavior, by L.M. Livancva, 
L.P. Levshina, L.V. Nozdracheva, and Ye.V. Kurochk- 
ina, Higher Nervous Activity and Neurophysiology 
Institute, Russian Academy of Sciences, Moscow, p 83. 


This study was performed on 98 male white rats 
weighing 200-250 g each. Chronic stress induced by 
the pain of electric shock (15 minutes daily for three 
weeks) was combined with white noise (four times 
every day). Air ionization was performed by using 
"Chizhevskiy floodlights" (with an Elion-132 air ionizer 
graciously provided by the Elion Joint-Stock Company) 
for two hours daily for a three-week period. The animals 
were divided into groups of individual rats with active, 
average, and passive types of behavior in accordance 
with their level of motor activity in the test field. It 
was established that air ions generated by the Elion- 
132 air ionizer causes the following significant changes 
in the body of intact and stressed rats: 1) arterial 
pressure in the stressed rats returns to the norm and 
is somewhat reduced in the intact rats; 2) respiratory 
exchange normalizes (Hildebrandt’s index decreases) in 
the stressed and intact rats; 3) the activity of SDG [not 
further identified] and the reduced form of nicotinamide- 
adenine dinucleotide [NADH] in the stressed rats’ brain 
cells is elevated to the values in the controls; 4) air 
ionization prevents the formation of peptic ulcers and 
has a normalizing effect on the condition of the mucous 
lining of the stomach in both stressed and intact animals; 
5) in intact animals, ionization helps increase body 
weight, increases the weight of the thymus, and reduces 
the weight of the hear’; and 6) the motor activity of the 
Stressed and intact rais in the test field is intensified, 
and exploratory behavior is activated (the number of 
instances of standing at or moving out to the center 
increase). The latter finding was especially true in the 
case of those animals with passive and average types of 
behavior. 


Change in the Activity of Ca**-Dependent Pro- 
teinases and Adenosine T During 
Correction of the Functional State by Delta Sleep- 
Inducing Peptide, by A.V. Lysenko and A.M. 
Mendzheritskiy, Neurocybernetics Scientific Research 
Institute imeni A.B. Kogan, Rostov-na-Donu, p 87. 
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The mechanism of manifestation of the numerous (in- 
cluding antistress) effects of delta sleep-inducing pep- 
tide [DSIP] has been linked to its molecular effect on 
synaptic transmission; however, information about the 
fine points of the mechanism of the said effect is inade- 
quate. In view of this fact, a study examined the effect 
of DSIP on the activity of type 1 Ca*-dependent nev- 
tral proteinase (Boudry et al., 1981) and Ca**-adenosine 
triphosphatase [ATPase] in the synaptic fraction of the 
brain of rats in the norm and with 24-hour hypokinesia, 
which was simulated by mobility restrictions imposed 
by plastic chambers (I.V. Fedorov, 1982). 


It was established that a single intraperitoneal injection 
of 12 yg DSIP per 100 g of body weight results 
in an extended (lasting for three days) change in the 
activity of the study enzymes. The observed changes 
were more pronounced when the animals were under 
stress. The activation of Ca**-dependent proteinase by 
more than 100 percent with 24 hours of stress indicated 
a disruption in regulation of Ca* currents that was 
confirmed by a 45 percent decrease in Ca*-ATPase 
activity. The decrease in activity of type 1 Ca’- 
dependent neural proteinase with injection of DSIP one 
hour before hypokinesia may be adaptive in nature 
and may be one of the mechanisms of actualization 
of the peptide’s neuromodulating effect inasmuch as 
type 1 Ca*-activated neutral proteinase is known to 
be involved in regulation of the quantity of glutamate 
receptors. 


Role of Hormones and Peptides in the Brain’s In- 
tegrative Processes, by N.M. Malyshenko, Biomedi- 
cal Problems Institute, Russian Federation Ministry of 
Health, Moscow, p 94. 


Implemertation of the brain's integrative activity in- 
volves different groups of biologically active neuromod- 
ulating substances: hormones, peptides, and neurome- 
diators. The involvement of sterc dal hormones of the 
adrenal cortex, sex hormones, adr neorticotropic hor- 
mone, and deita sleep-inducing pep'.de [DSIP] in the 
functional state and nature of the re’ itionships between 
the structures of the hypothalamo-r: ticulo-limbic com- 
plex of the brain was studied in rats and rabbits. It was 
established that corticosteroid and sex hormones selec- 
tively alter the functional state of the siructures of the 
hypothalamo-reticulo-limbic complex both in a state of 
rest and during emotional stress (a model of aggressive- 
defensive behavior). The nature of DSIP’s effect de- 
pends largely on the functional state of the organism. 
Injection of DSIP against a background of aggressive- 
defensive behavior results in functional disengage‘neni 
of the structures of the reticulo-limbic complex irom 
those of the hypothalamus. 
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Effect of Venom Extraction by Electrostimulation 
on the Morphologic and Physiologic Indicators of 
Bees, by A.G. Mannapov, Bashkir State Agricultural 
University, Ufa, p 97. 


A study of behavioral activity revealed stimulation of 
flight and aggression in bees after venom extraction by 
a 40-minute session of electrostimulaticn. During the 
course of the first 10 minutes, the worker bees were 
in a motionless state. The bees then began grooming 
their bodies, consuming food, and participating in work 
around the beehive. A comparison of the average indi- 
cator values of the test and control groups of bee fam- 
ilies revealed a statistically significant increase in the 
area of inocytes in those bees whose families were sub- 
jected to venom extraction. The appearance of RNA in 
the lipid cells of the bees’ corpus adiposum (which is 
evidence of protein synthesis) was observed to increase 
markedly on the first day after venom extraction. In the 
same periou, consumption of protein feed increased in 
the experimental bee families; however, no significant 
differences were detected between the average indica- 
tors of dry weight of the bellies of the bees in the ex- 
perimental group and those in the control group. 


Consequently, extraction of venom from bees by elec- 
trostimu. ation increases their flight activity and affects 
their corpus adiposum. The appearance of RNA in their 
lipid celis and an increase in the area of their inocytes 
are indications of this fact. The latter fact is, in our opin- 
ion, linked to an intensification in nitrogenous metabo- 
lism and function of the inocytes, which act as “store- 
house kidneys" and demonstrate the effect of the late 
Stages of venom extraction on the bees becoming worn 
out and the dependence of the bees’ overwintering on 
their physioiogic condition. 


Combined Effect of Preparations of Propolis and 
Bee Venom on Completion of Phagocytosis, by R.T. 
Mannopova, Bashkir State Agricultural University, Ufa, 
p 98. 


Propolis mobilizes the body’s forces and increases 
the body’s resistance by acting on the system 
hypothalamus-pituitary gland-adrenal glands. It is 
on the basis of this fact that we examined selected 
aspects of cellular immunity. We studied the effect 
that salmonellosis antigen inactivated by preparations 
of propolis in combination with bee venom and bone 
marrow extract has on phagocyte activity, phagocyte 
number, and completion of phagocytosis. It was estab- 
lished that the formation of phagosomes with microbes 
of the test culture is more pronounced in the blood 
of test rabbits that have been injected with antigen 
inactivated with preparations of propolis combined 
with bee venom and bone marrow extract. In the said 
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group of animals, phagocyte number and completion of 
phagocytosis peaked on day 14 after immunization and 


remained at their peak levels for up to 49 days. 


Involvement of Postsynaptic Potassium lonms in the 
Regulation of Nerve-Muscle Synapse Function, by 
D.P. Matyushkin, Physiology Institute imeni A.A. 
Ukhtomskiy, St. Petersburg, p 101. 

A K°-selective electrode and estimation of the reversal 
potential of end plate current were used to demonstrate 
that nerve-muscle transfer is linked with the accumw- 
lation of “muscle” K* in the shared intercellular space 
and in the fissure of the nerve-muscle Elim- 
inating the potassium current of the end plate current 
by fixing the muscle potential at the level of 100-130 
mV reversibly delayed alleviation/build-up of the am- 
plitudes of the end plate current (in a rhythm of 50:100/ 
s). Fixing the potential at the level of 40 mV accelerated 
build-up in a rhythm that, in the case of high starting 
end plate currents, turned into a decrease in the said 
currents. Increasing the K* in the medium (to 4-8 mM) 
increased the quantum profile of the end plate potential, 
which was not correlated with the change in nerve end- 
ing currents, however. This positive effect of K* within 
a wide range of values did not depend on the start- 
ing quantum profile of the end plate potential but was 
instead masked in cases of high amplitudes of rhyth- 
mic (1-4/s) end plate potentials because in such cases 
the “muscle” K* is added to the “external” K* and the 
extremely large increase in K* in the synaptic fissure 
decreases the quantum profile of the end plate poten- 
tial on account of depolarization of the nerve ending. A 
10-fold superimposition of the end plate potential and 
muscle action potential caused by intracellular stimula- 
tion of the muscle fiber changed the quantum profile of 
the subsequent end plate potentials, first reducing them 
and then increasing them for some time. Tisis simulates 
the natural relationships between the end plate potential 
and action potential. The results obtained prove the ex- 
istence of the constant regulating antidromic effect of 
K* in the synapse. The significance of this phenomenon 
to the nerve-muscle apparatus and brain was discussed. 


Entropy Estimation of the Stress of Regulatory 
Processes it; the System of Central and Cerebral 
Hemodynamics, by Yu.N. Morgalev, T.G. Morgaleva, 
S.V. Konenko, and Ye.A. Ivanova, Tomsk Scientific 
Research Institute of Biology and Biophysics, p 114. 


Increases in exogenous effects on a body result in 
gradual activation of compensatory-adaptive mecha- 
nisms and replacement and formation of new functional 
systems and regulation schemes. Specification of the 
boundaries (on a scale of intensity of effect) of the ac- 
tivity of a concrete regulation scheme and the moments 


FBIS-UST-95-032 
16 August 1995 


at which the said schemes are replaced is difficult, how- 
ever, because the results of regulatory systems’ opera- 
tion can only be judged on the bias of their end effects. 
At the same time, a change in the activity of a regulation 
system is reflected in the variability of the parameters 
that it controls: Activation of regulatory processes leads 
to a decrease in uncertainty and entropy in a system. 


In chronic experiments on vigorous animals (pigeons, 
rats, rabbits, dogs) subjected to various actions of in- 
Creasing intensity (hypobaric hypoxia, antiorthostatic 
load, hypercapnia to 8 percent CO,, physical load), re- 
searchers examined the entropy of cardioarterial inter- 
vals and indicators of the tonus of the brain’s main and 
intracranial blood vessels (based on data from intracra- 
nial rheoencephalography). The phase nature of activa- 
tion of the circuits of regulation of the central and pe- 
ripheral nodes of the systems of supply of blood to the 
brain was established. Restructuring of the regulation 
Circuits was accompanied by an increase in entropy in 
the given node. During such a period, regulatory pro- 
cesses are activated in the mated nodes. This activation 
was reflected in a decrease in the entropy of the param- 
eters regulated by the given nodes. The latter finding 
may be linked to transfer of control. The dynamics of 
phases of activation and transfer of control is linked to 
individual features of reaction to an increasing load. 


Status of Mechanisms of the Blood 
Under the Effect of Extreme Stimulants, by V.V. 
Morozov, A.A. Filatov, and V.A. Gordleyev, Ryazan 
Medical Institute imeni I.P. Paviova, p 114. 


The behavior of the coagulant and anticoagulant mecha- 
nisms of blood under the effect of extreme stimuli (cryo- 
genic injury, electric shock, microwave irradiation) was 
studied in 350 rats. 

In the first few minutes of the effect, application of 
the aforesaid strong stimuli was accompanied by acti- 
vation of the coagulant and anticoagulant potentials of 
the blood with predominance of the former. Later, de- 
pression of the anticoagulant mechanisms manifested 
by a decrease in the concentration of fibrinogen, hep- 
arin, antithrombin III, plasminogen activator, and plas- 
min plus activation of antiplasmins (a,-macroglobulin 
and a,-antitrypsin) was observed together with activa- 
tion of the coagulant mechanisms (acceleraticn of blood 
coagulation time, reclassification time, etc.). As the ac- 
tion of the stimuli continued, the activity of the anti- 
coagulant mechanisms continued to decrease, coagulant 
factor demand (a decrease in the concentration of fib- 
rinogen, thrombocytes, and factors V and VII that is 
referred to as coagulotopy of demand) increased, and 
the concentration of antiplasmins (phase II of DVS [not 
further identified) syndrome) increased. Purther on into 
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the experiment, a sharp decrease in the concentration 
of antiplasmins was noted. Many animals died of blood 
loss with act‘vation of fibrinolysis (phase III of DVS 
syndrome). 


Conseqvently, the change in hemostasis that is charac- 
teristic of DVS syndrome wa: noted upon the applica- 
tion of extreme stimuli. 


Environmental Temperatures, by N.D. Negrozova, 
R.I. Ibragimov, A.A. Shukanov, N.K. Kirillov, N.G. 
Ignatyev, and K.P. Mikhaltsov, Chuvash Agricultural 
Institute, Cheboksary, pp 121-122. 


In both experiments, the calves in the study groups were 
confined in individual pens from birth until the age of 30 
days. They were then confined in pavilions in the open 
air until an age of 120 days. The calves in group 1 served 
as controls. The animals in groups 2 and 3 received 
synthetic adaptogens (the feed concentrate lysine and 
sodium selenite, respectively) along with their basic 
ration throughout the course of the experiments. 

The acetylcholine level and acetyicholinesterase activity 
in the tissues of internal organs (heart, lungs, stomach, 
liver, intestine, and kidneys) of calves killed at the ages 
of one and four months were determined. 


In the young stock of all three groups, the study indi- 
cators changed as their bodies’ structures and functions 
developed. The changes were more distinct in the calves 
in the second and third groups. 


Experimental Substantiation of the Toxicity of Ul- 
tradisperse Yttrium, Zirconium, and Aluminum Ox- 
ide Powders, by S.V. Nizkovubova and L.A. Sibileva, 
Siberian State Medical University, Russian Federation 
Ministry of Health, Tomsk, pp 122-123. 

The acute and chronic toxicity of ultradisperse powder 
of a mixture of Y, Zr, and Al oxides was studied 
in experiments on white mice and rats of the Wistar 
line. It was demonstrated that four hours of inhalation 
intoxication in a closed-type chamber in doses of 20, 
40, 60, and 240 mg/l did not induce death of the 
animals over the course of a two-week period. Oral 
administration of the preparation () the mice in doses of 
0.5, 1, 3, 4, and 5 grams per kilogram of body weight 
did not produce any toxic effect. 


The long-term action of the preparation was studied over 
the course of a four-month period in rats of both sexes. 
It was administered intragastrically in a dose of 600 mg 
per kilogram of body weight. The degree of toxicity 
was judged on the basis of the ‘lood profile; central 
nervous system, heart, liver, kidney, and endocrine 
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organ function; body weight dynamics; and internal 
organ morphology. 


As a result, it was concluded that the ultradisperse pow- 
der of a mixture of yttrium, zirconium, and aluminum 
oxides that is used in industry is a class 4 hazard. 


Hypobaric Hypoxia in Aerospace Medicine, by V.S. 
Novikov, Military Medicine Academy imeni SM. 


Kirov, St. Petersburg, p 124. 


This work presents an analysis of comprehensive stud- 
ies evaluating the effectiveness of hypobaric hypoxia for 
purposes of correcting pilots’ and cosmonauts functional 
state and fitness for duty. The use of hypobaric hypoxia 
in individuals with symptoms of borderline states and a 
decrease in physical fitness for duty resulted in normal- 
ization of sleep, an increase in the body’s overall tonus, 
and an improvement in sense of well-being. The sub- 
jective improvement in condition was accompanied by 
an increase in the level of physiologic reserves of the 
Cardiorespiratory system, an increase in peak oxygen 
demand and statokinetic stability, a decease in absolute 
and relative numbers of thymalin-sensitive “active” T- 
lymphocytes, and activation of the erythropoiesis and 
phagocytosis systems. Specifically, after 15 sessions of 
hypobaric hypoxia (altitude, 3,500 m), the PWC,,, in- 
dex and maximum permissible concentration increased 
by 38 and 29 percent, respectively, the respiratory delay 
time increased by 58 percent, the indicators of arterial 
pressure decreased by 7-11 percent, the average time of 
endurance of PKUK [not further identified] increased 
by a factor of 2.2, and the duration of postrotatory nys- 
tagmus decreased by 47 percent. A significant increase 
in the number of erythrocytes, anaerobic phagocyte sys- 
tem activity, and T-lymphocyte functional activity was 
noted against the background of a decrease in thymalin- 
sensitive lymphocytes. As a result, it was recommended 
that hypobaric hypoxia be used in aerospace medicine 
to correct borderline functional states and in the pre- 
and postflight period. 


Growth Factor-Containing Synthetic Medium for 
Cultivating Certain Producent Cell Lines 


9STAOS31A St. Petersburg TSITOLOGIYA in Russian 
Aug 94 Vol 36 No 8, pp 822-828 


[Article by S.M. Kizyun, G.A. Afanasenko, Scientific 
Production Center for Medical Biotechnology at the 
Russian Federation Ministry of Public Health, Moscow] 


(FBIS Abstract] The emerging biotechnology trend of 
producing biologically active substances from eukary- 
otes and the need to use bovine serums prompted the 
development of a synthetic base medium composition 





This report may contain copyrighted material. Copying 


| is prohibited without permission of the copyright owners 








104 LIFE SCIENCES 


which contains growth factors (FR) for cultivating cer- 
tain producent cell lines of biologically active sub- 
stances. To this end, fibroblast growth factor (FRF) was 
produced from bovine brain and pituitary body by stan- 
dard procedures while RH-PA line human kidney cells, 
NIH ZTZ mice fibroblast cells, Vero vervet monkey 
stance concentration which ensured a 50% cell fission 
stimulation and the cell proliferation index (IP) were 
calculated. Cellular adhesion was assessed by the Land- 
aburu and Town (1986) method, and the urokinase ac- 
tivity in the cultural medium was determined by the 
Astrup and Mullertz (1952) method. The proposed low- 
serum synthetic medium C-5 with the fibroblast growth 
factor makes it possible rather efficiently to cultivate 
various lines of cells which produce biologically active 
substances, both in a static environment and dynami- 
cally, using microcarriers. It is speculated that the these 
lines’ cultivation efficacy could be increased by adding 
to the C-5 medium other specific components which af- 
fect the production of the requisite biologically active 
substances. Figures 6; tables 2; references 13: 3 Rus- 
sian, 10 Western. 


Opioid Peptides’ Role in Lowering Proliferation 
and Reducing Maturation Rate of C-6 Glioma Cells 
Man‘fested by Heightened Activity of Marked 


9S7AOS31B St. Petersburg TSITOLOGIYA in Russian 
Aug 94 Vol 36 No 8, pp 861-868 


[Article by M.V. Kozlova, N.G. Slepko, Experimental 
Cardiology Institute and Cardiology Research Center at 
Russia's Academy of Medical Sciences, Moscow] 


{[FBIS Abstract] Research into the factors which affect 
the development and regeneration and nerve tissue 
cells, primarily under the effect of opioid peptides 
(OP) which also play a role in the cell proliferation, 
is discussed, and it is noted that C-6 glioma cells 
may serve as a model of glial cells in that they 
manifest the glia properties in the culture and make it 
possible to assess the effect of various substances on 
the glia cells. The effect of opioid peptides of (Leu)- 
enkephalin and dalargin, its synthetic analogue, on the 
maturation rate and proliferation of C-6 glioma cells 
is investigated. To this end, two lines of C-6 cells are 
used in studying the effect of opioid peptides of the 
cell differentiation by measuring the activity of marked 
enzymes whose biochemical analysis was first carried 
out in Denver on clone 2B cells. The findings indicate 


partial destruction. The results clearly demonstrate that 
OPs and other peptides, e.g., Kozlov's SP, play the role 
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of a classic nerve growth factor. An increase in the 
C-6 cell differentiation rate made is possible to draw 
the conclusion that OPs manifest a growth stimulating 
activity on glia cells as evident from C-6 glioma. 
The authors are grateful to Professor A. Vernadakis 
of Denver for making the lab available for research. 
Figures 4; References 39: 9 Russian, 30 Western. 


Rale of Biocatalysis in Developing and Improving 
Production of Betalactam Antibiotics in Russia 
9S7AOS81A Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Aug 94 

Vol 39 No &, pp 3-14 


[Article by P. S. Nys and Yu. E. Bartoshevich; State 
Science Center for Antibiotics; UDC 615.33:663.15 
(manuscript received 13 Apr 94)] 


(FBIS Abstract] The results of research carried out by 
the authors over a period of 20 years on the devel- 
opment of processes for the production of betalactam 
antibiotics by biocatalytic methods are reviewed. The 
proposed general principles for the development of effi- 
cient biocatalytic technologies are discussed relative to 
production of the key compounds and synthesis of beta- 
lactams. The article consists of 4 parts devoted to com- 
parison of the biocatalytic and chemical processes for 
production of betalactam antibiotics, requirements on 
the quality of the biocatalysts used and criteria for esti- 
mating the efficiency of the stages in industrial biocata- 
lyst production. These criteria ensured determination of 
the optimum biocatalyst for production of the key com- 
pounds in the synthesis of betalactams. A retrospective 
analysis of the biocatalytic processes for production of 
6-aminopenicillanic acid is presented and the impact and 
the form of the biocatalyst on process efficiency are dis- 
cussed. Various schemes for the enzymatic synthesis of 


processes, including those with 
the use of immobilized microbial cultures at the stage 
of production of the initial biosynthetic antibiotics, are 
described. The prospects for improvement in drug pro- 
duction by the use of biocatalysis are indicated and the 
main directions in research required for the large-scale 
use of immobilized enzymes, microbial celis, oligoen- 
zymatic and polyenzymatic systems in transformation 
and synthesis of organic compounds are defined. Figure 
1; references 27: 14 Russian, 13 Western. 
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In Vitro Development of Fluoroquinolone 
Resistance in Pseudomonas mallei 
957A0S81B Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Aug 94 

Vol 39 No &, pp 30-33 


[Article by Yu. G. Stepanshin, I. N. Manzenyuk, 
E. A. Svetoch and K. I. Volkovoy, State Scientific 
Research for Applied Microbiology, Obninsk; UDC 
616.954:615.33:547.831.9 (manuscript received 28 Apr 
94)] 


(FBIS Abstract] The possible development of fluoro- 
quinolone resistance in Pseudomonas mallei was studied 
in an effort to improve the scheme for treating malleus 
(glanders). The studied strain was isolated from a sick 
horse in Mongolia in 1967. Golden hamsters, infected 
subcutaneously by a suspension of a 2-day culture of 
the strain in doses of 1, 10, 100 and 1,000 microbial 
cells, were used as the experimental animals. The lungs, 
spleen, liver and blood of the dead animals were stud- 
ied. The frequency of the mutations determining resis- 
tance to oxolinic acid, norfloxacin, enoxacin, ofloxacin 
and ciprofloxacin was ascertained. For example, mi- 
crobe mutants having resistance to 100 Img/mil of ox- 
olinic acid, norfloxacin and enoxacin, were resistant to 
all the investigated quinolones with medium concen- 
trations 20 tmg/ml, but sensitive to high concentrations 
of ciprofloxacin and in some cases ofloxacin. However, 
clones obtained with a concentration of ciprofloxacin 
and ofloxacin in the medium 100 Img/ml manifest cross 
resistance to all the drugs regardless of concentration. 
The high level of resistance of P. malleus cells to any of 
the drugs increases the probability of the appearance of 
mutants within the quinolone group. The influence of the 
resistance mutations on culture virulence was studied. 
jMutant strains of P. mallei resistant to quinolones retain 
virulent properties. Recommendations on the effective 
use of fluoroquinolones in the treatment of malleus are 
given: in the chemotherapy of malleus it is preferable 
to prescribe cifrofloxacin and ofloxacin. References 8: 
4 Russian, 4 Western. 


Cefoperazone in Prevention and Treatment of 
Plague Caused by Typical and Unfractionated 
Strains of Causative Agent in Experiments With 
Albino Mice 

957A0581C Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Aug 94 

Vol 39 No 8, pp 37-40 


[Article by V.V. Pasyukov, I.V. Ryzhko, R.I. Tsurayeva, 
E.D. Samokhodkina and N.V. Roshchina, Antiplague 
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Scientific Research Institute, Rostov-na-Donu; UDC 
615.33:616.981.452 (manuscript received 10 May 94)} 


(FBIS Abstract) An evaluation was made of the 
prospects for using cefoperazone in the prevention and 
treatment of experimental plague caused not only by 
the typical strain of the plague microbe (Fra*), but also 
by uncapsulated forms of the causative agent (Fra’). 
The experimental mice were infected subcutaneously 
with suspensions of agar cultures of the plague microbe 
in a dose 10‘ microbe cells and after 24 hours were 
intramuscularly administered 4 therapeutic doses. The 
high sensitivity of 27 strains of the plague microbe to 
cefoperazone (MIC — 0.1-0.25 pg/ml) is not depen- 
dent on the presence or absence of a capacity of the 
Causative agent to produce fraction I. Cefoperazone 
is highly effective in the case of a plague infection 
caused by a strain of the causative agent typical in its 
antigen composition: a daily dose of 250- 500 mg/kg 
ensures 80-100 percent survival of white mice. The 
effectiveness of cefoperazone is reduced if the infection 
was Caused by a microorganism defective with respect 
to the capsular antigen. The administration of maximum 
daily doses of antibiotic and an increase in the duration 
of its use to 7-10 days improves the results of the 
etiotropic therapy. Three tables summarize efficacy 
of the drug in prophylactic and therapeutic doses for 
a number of variables. References 10: 8 Russian, 2 


Western. 
Concept of Oxybiosorption Purification of Sewage 
From Production of Antibiotics 


957A0S81D Moscow ANTIBIOTIKI I 
KHIMIOTERAPIYA in Russian Aug 94 
Vol 39 No 8, pp 41-43 


[Article by Z. L. Fayngold and N. A. Terentyeva, State 
Science Center for Antibiotics; Scientific Research Cen- 
ter for Communal Water Supply and Water Purification; 
UDC 628.35:615.3.012.6 (manuscript received 27 Oct 
93)) 


(FBIS Abstract] The concept of oxybiosorption treat- 
ment of sewage associated with the production of an- 
tibiotics is discussed. The concept is based on data col- 
lected and published by the authors earlier. The ba- 
sic principles of the process are the generation of ac- 
tive oxygen during catalytic sorption in the treatment 
of sewage and the formation of active oxygen metabo- 
lites (AOQM) in the biological systems. The basic feature 
of the described two-step purification procedure is the 
creation of a special adapted sludge and biofilm having 
high biochemical activity. Active forms of oxygen are 
formed not only as a result of catalytic destruction of 
compounds containing oxygen, but also as a result of 
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the biological reduction of oxygen. The products of this 
process are active metabolites of oxygen: anion radical, 
hydroxy! radical, singlet oxygen and hydrogen perox- 
ide. A consequence of the increased aerobicity of the 
system is an increase in the metabolic activity (specific 
rate of oxygen consumption and extraction of organic 
and other sewage ingredients, increase in biomass), en- 
zymatic activity (dehydrogenase, peroxidase, catalase) 
and total biomass of the dominant species of microor- 
ganisms. One of the most important problems in oxy- 
biosorption purification is regulation of the species and 
mass of microorganisms in the biofilm and active sludge 
— suspended and fixed biomass, dependent on the gen- 
eration of active forms of oxygen exerting an influence 
on the growth of biocoenoses. References: 6 Western. 


Hygienic Assessment of Influence of Characteristics 
of Ecologic Medium of Novocheboksarsk on Health 
of Population 

957A0814A Moscow GIGIYENA I SANITARIYA 

in Russian Aug 94 No 8, pp 12-13 


[Article by Ye.F. Rabotayev, N.I. Isayev and A.D. 
Dmitriyev, State Sanitary and Epidemiological Over- 
sight Center, Chuvash Republic, Cheboksary; Chu- 
vash National Academy, Cheboksary; UDC 616.1/.9- 
02:614.7)-07) 


(FBIS Abstract] A hygienic assessment was made of 
air pollution and its influence on health conditions in 
Novocheboksarsk. Novocheboksarsk is a young city, 
founded in the late 1950's, in which the principal in- 
dustry is the PO Khimprom chemical enterprise, the 
principal source of environmental pollution. The nature 
of this pollution has been changing with time, but the 
effluent from its stacks includes substances in hazard 
classes I and II, among them ammonia, hydrogen chlo- 
ride, chlorine, aromatic amines and chlorine derivatives 
of methane. The ammonia concentration has exceeded 
the maximum admissible concentration at a distance of 
2 km from the enterprise by a factor of 15 and at a 
distance of 4-6 km by a factor of 8.8. In general, a sim- 
ilar situation has been observed for the other pollutants, 
transforming the city into a health risk zone. The inci- 
dence of disease was compared with that of other cities 
in the Chuvash Republic: Cheboksary, Kanash, Alatyr 
and Shumerlya. In particular, the incidence of childhood 
diseases is much greater than in these other cities. Rel- 
ative to the norms the incidence of tumors is 42.5 times 
greater, diseases of the endocrinal system and nutritional 
disorders — 4.79 times greater and diseases of the blood 
and blood-forming organs — 1.99 times greater, etc. It 
is clear that the chemical plant pollution is responsible 
for these pathologies. References: 3 Russian. 
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Assessment of Combined Effect of Polluted Air and 
Meteorological Factors on Health of Population 


957A0814B Moscow GIGIYENA I SANITARIYA 


in Russian Aug 94 No 8, pp 13-15 


[Articie by M.V. Fokin, Vladivostok State Medical 
Institute; UDC 614.71/.73-0.74 (manuscript received 10 
Jun 94)] 


(FBIS Abstract] Laboratory studies with animals had 
earlier revealed that the toxic effect of pollutants is in- 
tensified by increased relative humidity. The soundness 
of this finding was investigated in a statistically vali- 
dated study of the inhabitants of Vladivostok. For ex- 
ample, there are seasonal changes in the annual indices 
of conception atypical for the country as a whole: in 
summer and autumn the number of conceptions is less. 
It was found that this is attributable to the combined 
effect of pollution and high humidity. The lowest con- 
ception indices are observed when the humidity is 80- 
100 percent (reliably different from these indices when 
the humidity is 40-60 percent — 1/3 less). A study also 
was made of the numbers of visits to emergency rooms 
when there are various combinations of different humid- 
ity and pollution levels, as reflected by consultations for 
respiratory, cardiac and other disorders. A temperature 
rise results in fewer visits for respiratory problems, but 
a pollution rise has the opposite effect. Investigations 
of preschool children revealed a significant impact of 
increasing pollution on general, acute and chronic in- 
cidence of respiratory difficulties in this group, as well 
as earlier onset of such problems. The role of humidity 
was apparent during all pollution intervals; with a higher 
humidity the incidence of disease is greater within a par- 
ticular pollution period. Among the other meteorologi- 
cal factors considered was wind speed; no statistically 
reliable correlations could be found between this factor 
and the incidence of disease, although wind is one of 
the factors taken into account when making pollution 
predictions. 
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957A0814C Moscow GIGIYENA I SANITARIYA 
in Russian Aug 94 No 8, pp 18-21 


[Article by A. V. Pozharov, Yu. A. Rakhmanin, S. A. 
Shelemotov and R. I. Mikhaylova, St. Petersburg Elec- 
trotechnical University; Scientific Research Institute of 
Human Ecology and Environmental Hygiene imeni A. 
N. Sysin, Russian Academy of Medical Sciences; UDC 
614.777-074 (manuscript received 29 Jun 94)] 


(FBIS Abstract] The history and merits of biotesting 
are reviewed. Specialists of the St. Petersburg Elec- 
trotechnical University have developed instruments of 
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the Biotester series for the biotesting of water qual- 
ity. The test object used is infusorians of the species 
Paramecium caudatum. About a thousand organisms are 
used in the test, considerably increasing the reliability 
of the results. Infusorians, being unicellular organisms, 
make it possible to study the nature of the impact of 
harmful substances at both the cell and body level. By 
monitoring the concentration of living mobile cells in 
definite zones of a special optical cell, Biotester in- 
struments make it possible to apply biotesting methods 
based not only on the variability or change in the rate 
of growth and multiplication of organisms, but original 
methods as well. The possibilities of practical use of 
the biotesting equipment were governed by the follow- 
ing considerations: ease in obtaining a biotest assess- 
ment (for the standard Biotester-2 model the analysis 
time is 15-30 minutes); quantitative expression of the 
degree of toxicity in the form of a dimensionless pa- 
rameter; possibility of comparing a biotest assessment 
with the toxicity of a standard solution with a normal- 
ized concentration; availability of a certified metrologic 
checking method which can be used by any regional lab- 
oratory; possibility for broad modification of the basic 
method for assessing toxicity to meet the needs of the 
user. Results which earlier were difficult to obtain are 
now obtained rapidly, biotesting results have revealed 
an accuracy equivalent to chemical analysis determina- 
tions, the method has proven considerably more reliable 
than others in detecting dangerous situations and it is 
rare that biotesting gives spurious results. References 8: 
6 Russian, 2 Western. 


Multiaspect Assessment of Environmental Pollution 
and Level of Genetic Damage in Residents of 
Athasar (Kazakhstan) 

957A0814D Moscow GIGIYENA I SANITARIYA 

in Russian Aug 94 No 8, pp 37-40 


[Article by N. M. Gevorkyan, I. Ye. Drobinskaya, T. P. 
Glotova, F. 1. Ingel, N. A. Ilyushina, V. A. Bratslavskiy, 
Ye. K. Krivtsova, L. A. Korostyleva, N. A. Afanasyeva 
and Yu. A. Revazova, Prophylactic Toxicology and 
Disinfection Scientific Research Institute, RF State 
Committee for Sanitary and Epidemiological Oversight; 
UDC 616-055.5/.7- 02:614.7}-07 (manuscript received 
25 Apr 94)) 


{[FBIS Abstract] An environmental study was made in 
Atbasar, Tselinograd Oblast, in Kazakhstan, including 
determinations of the level of genetic damage in the 

lymphocytes in inhabitants of this re- 
gion was dictated by the fact that public 
health agencies have reported that the incidence of on- 
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air, water and bottom deposits was assessed. The re- 
sults are given in a series of tables. A comparison of 
data on the level of genetic damage among inhabitants 
of this region and the results of environmental samples 
revealed that the population of Atbasar and its environs 
is constantly subjected to the impact of a high toxic and 
mutagenic load. The probable source of the responsible 
agents is a uranium mine, located upstream from At- 
basar along the course of the Zhabay River, from which 
groundwater may transport heavy metals and their com- 
pounds into the river channel. This is supported by the 
fact that bottom deposits sampled above the city have 
a high toxic and mutagenic activity and contain heavy 
metals. An additional source of the mutagenic and toxic 
load is evidently the reinforced concrete plant, whose 
wastes also contain a number of genotoxicants. This is 
probably attributable to the fact that the plant is located 
in the immediate neighborhood of the uranium ore trans- 
fer point and as raw material uses gravel coming from 
near the uranium mine. The ecologic situation is there- 
fore unfavorable and dangerous for the population and 
the environment must be monitored on a continuing ba- 
sis. References 14: 9 Russian, 5 Western. 


Experimental and Theoretical Research on Some 
Phenomena of Vvedenskiy-Ukhtomskiy School 
9S5S7A0S69A Moscow FIZIOLOGICHESKIY ZHURNAL 


IMENI I. M. SECHENOVA in Russian Sep 94 
Vol 80 No 9, pp 45-51 


[Article by D.P. Matyushkin, Neuromuscular Physiol- 
ogy Laboratory, Physiological Scientific Research Insti- 
tute imeni A. A. Ukhtomskiy, St. Petersburg State Uni- 
versity; UDC 612.(047) (manuscript received 15 Mar 
94)] 


[FBIS Abstract] The Neuromuscular Physiology Labo- 
ratory has consistently pursued several interrelated lines 
of scientific research, among them those directly relat- 
ing to the traditional interests of the physiology school 
of St. Petersburg (Leningrad) University which were de- 
veloped during the years of its founding and for many 
years thereafter. Over the decades these lines of re- 
search have attracted first greater and then lesser at- 
tention and until recent decades no final conclusions 
could be drawn. Today, however, these problems have 
been for the most part solved. In this review only three 
of these research lines are discussed, those related to: 
1) the N. Ye. Vvedenskiy nerve parabiosis problem, 2) 
frequency pessimum of the neuromuscular system (that 
is, fatigue related to the frequency of stimulation), and 
3) so-called A. A. Ukhtomskiy dominant. Eight of the 
cited references give the author's own contributions to 
resolving these issues; other contributors, including for- 
eign authors, also are cited. In each of the three cases a 
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clarification is given in the form of simplified explana- 
tory models, supported by textual commentary, which 
together provide an insight into the final solution of 
these problems. References 31: 27 Russian, 4 Western. 


Research on Restoration of Performance of 
Fatigued Rat Diaphragm After Administration of 
Exogenous Acetylcholine 

957A0S69B Moscow FIZIOLOGICHESKIY ZHURNAL 
IMENI I. M. SECHENOVA in Russian Sep 94 

Vol 80 No 9, pp 61-66 


[Article by L I. Krivoy, I. V. Kubasov and Ye. V. 
Lopatina, Neuromuscular Physiology Laboratory, Phys- 
iological Scientific Research Institute imeni A. A. 
Ukhtomskiy, St. Petersburg State University; UDC 
612.815 (manuscript received 15 Mar 94)] 


(FBIS Absiract] Experiments were carried out using iso- 
lated neuromuscular segments of the diaphragms of rats 
with inhibited acetylcholinesterase. After adding acetyl- 
choline (107 M) to the solution for 15 minutes in the 
course of its washing out over a period of 1-2 hours 
there was an increase in the amplitudes of isometric 
contractions of muscles continuously fatigued by indi- 
rect stimulation. At the same time there was an increase 
in the amplitude of total muscle action potentials. The 
amplitude and duration of the intracellularly registered 
action potentials of muscle fibers did not change dur- 
ing the course of the entire experiment. Contractions 
in response to direct muscle stimulation did not change. 
An intensification of contractions was observed after use 
of carbocholine, dibutyrl-cyAMP, but not oxotremorine. 
In the presence of the cholinolytics tubocurarine and 
scopolamine, as well as heparin, the intensification of 
contractions was eliminated, but persisted in the pres- 
ence of tolbutamide. The membrane rest potential of 
muscle fibers under the influence of acetylcholine in- 
creased by 2-3 mV. This hyperpolarization persisted 
during the 2 hours of washing out and was sent 
against a background of tubocurarine and scopo! mine. 
The role of Na*, K*-ATPase and intracellular messen- 
gers in a long-term increase in the guaranteed factor of 
neuromuscular transmission after th administration of 
acetylcholine is discussed. Figures 3; references 17: 8 
Russian, 9 Western. 
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Acid-Base Properties of BION KN-1, BION AN-3, 
and BION AN-4 Fiber Sorbents in Water-Salt 
Solutions 


957A0642A St. Petersburg ZHURNAL PRIKLADNOY 
KHIMII in Russian Sep 94 
Vol 67 No 9, pp 1499-1504 


[Article by V.M. Zarechenskiy, Yu.M. Khoroshevskiy, 
and M.P. Zverev, Kharkov State University; manuscript 
received 11 Oct 93; after revision jul 94; UDC 541.183) 


(FBIS Abstract] The methods of potentiometric titra- 
tion and infrared spectroscopy were used to study the 
acid-base properties of the polyampholyte-fiber sorbents 
VION KN-1, VION AN-3, and VION AN-4 in solutions 
containing various proportions of water and salt. VION 
KN-1, VION AN-3, and VION AN-4 were produced 
from a copolymer of acrylonitrile (92.5 percent), methyl 
acrylate (6.0 percent), and itaconic acid (1.5 percent) 
via saponification by NaOH (in the case of VION KN- 
1 and VION AN-3) or treatment with hydroxyl amine 
(in the case of VION AN-4) followed by modification 
by hydrazine hydrate. The mechanism of ionization of 
the functional groups of VION KN-1, VION AN-3, and 
VION AN-4 and the effect of phase composition and 
external solution on the sorbent’s acid-base equilibrium 
were studie’ in experiments performed on the sorbents 
in protonated, deprotonated, and intrasalt forms. Before 
the experiments, the sorbents were dried at a temper- 
ature of 90° under a pressure of 20 mm Hg until a 
constant mass was achieved. The curves plotted based 
on potentiometric titration of the three sorbents in their 
protonated, deprotonated, and intrasalt forms had three 
regions of functional group ionization corresponding to 
the following three processes: 1) ionization (formation) 
of intrasalt groups (RHR'N) accompanied by protona- 
tion (deprotonation) of the tetrazine groups (RN); 2) 
deprotonation (protonation) of the free carboxy! groups 
(RH) (in the case of VION KN-1 and VION AN-3); 
and 3) ionization (formation) of intrasalt groups accom- 
panied by deprotonation (protonation) of the carboxyl 
groups. The proposed mechanism of acid-base equilib- 
ria of VION KN-1, VION AN-3, and VION AN-4 was 
confirmed by changes in the nature of the infrared spec- 

tra of polyampholytes with different degrees of back- 
titration. The values of the carboxyl group ionization 
constants, ionization constants, and constants of disso- 
ciation of the intrasalt groups for the three sorbents stud- 
ied increased as follows: VION AN-4 < VION AN-3 < 
and VION KN-1. In other words, the values of the vari- 
ous constants increased as concentration of acid groups 
increased and concentration of basic groups decreased. 
The observed dependence of the ionization constants 
of the functional groups of the three VION sorbents 
studied on concentration of the said functional groups 
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is the opposite of that generally observed for polyam- 
pholytes. The reason for this difference lies in the role 
that tetrazine groups play in the VION sorbents. Specif- 
ically, they function not only as basic functional groups 
but also as bridge-forming elements of the matrix. Na- 
ture of the background salt had virtually no effect on 
the acid-base jes of the VION sorbents. Figures 
2, tables 2; references 17: 15 Russian, 2 Western. 


Trophism of Soil Micromycetes Under Influence of 
lonizing Radiation 

957AO7I0A St. Petersburg MIKOLOGIYA I 
FITOPATALOGIYA in Russian 

Vol 28 No 5, Sep-Oct 94 pp 8-13 


[Article by N.N. Zhdanova, T.I. Redchits, V.G. 

T.N. Lashko, V. I. Gavrilyuk, P.N. 
Muzalev and A.M. Shcherbachenko, Microbiology and 
Virology Institute, Ukrainian Academy of Sciences; 
Nuclear Research Institute, Ukrainian Academy of Sci- 
ences; UDC 631.466.1:581.184.9 (manuscript received 
23 Aug 93)) 


(FBIS Abstract] Work has continued on study of the 
interaction between soil micromycetes and “hot" fallout 
particles in the 30-km zone around the site of the 
Chernobyl Nuclear Power Plant (CNPP) accident. In an 
earlier study (MIKROBIOL. ZHURN., Vol 53, No 4, 
pp 9-17, 1991) the authors reported that micromycetes 
have the capacity to overgrow and in time destroy 
“hot” particles in a model system. Renewed research 
along these lines was directed to detection of trophism 
during interaction between these micromycetes and 
“hot” particles or a source of low- intensity 7 radiation 
(research revealed that it is feasible to replace the 
"hot" particles by an external gamma radiation source 
in laboratory studies). Eleven species from 9 genera 
of micromycetes were investigated. Three types of 
reaction of micromycetes to a radiation source were 
observed: growth with positive trophism, with negative 
trophism, without clearly expressed direction of growth. 
A third of the studied micremycetes exhibited directed 
growth towaz. a source of ionizing radiation and in 
all probability are capable of destroying “hot” particles. 
This evidently constitutes a new form of trophism in 
fungi which can be called “positive radiotrophism,” 
strongly manifested in the 30-km alienation zone around 
the site of the CNPP accident. Whether in actuality these 
micromycetes are capable of destroying these particles, 
appreciably accelerating the processes of their natural 
radioactive decay, possibly by a factor of 10-15, requires 
further study. References 9: 8 Russian, | Western. 
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Races of Causative Agent of Wheat Stem Rust 
Puccinia graminis pers. f. sp. tritici et P. Henn in 
Moscow Oblast in 1992 


957A0710B St. Petersburg MIKOLOGIYA I 
FITOPATALOGIYA in Russian 
Vol 28 No 5, Sep-Oct 94 pp 52-59 


[Article by S. N. Lekomtseva, V. T. Volkova and 
M. N. Chayka, Moscow State University imeni M. V. 
Lomonosov; UDC 632.4:633.11:582.282.2 (manuscript 
received 17 Dec 93)] 


(FBIS Abstract] The characteristics of Puccinia grami- 
nis f. sp. tritici, the causative agent of wheat stem rust 
in populations reproducing both sexually and asexually, 
is reviewed for different regions in Russia, followed by 
a report on new research for detection of physiological 
races of wheat stem rust in Moscow Oblast in 1992, us- 
ing samples from two sites. Samples of barberry (a host) 
also were studied. Four physiological races of the agent 
were identified. The study involved artificial infection 
of wheat of different varieties having genes resistant 
to stem rust. The prevailing temperature and humidity 
conditions, key factors in stem rust occurrence, were 
taken into account. The virulence of the fungus in both 
barberry and wheat was studied; the frequencies of 22 
virulence genes in wheat were determined (frequencies 
in barberry can be determined only by observations in 
the same place over the course of several years). The 
planning of selection work for resistance to the causative 
agent requires a knowledge of the concentration of vir- 
ulence genes in the pathogen population. The wheat 
strains in Moscow Oblast with the greatest resistance 
to the fungus were determined. Annual monitoring of 
the frequencies of genes in different regions of Russia 
is definitely advisable. It is proposed that the Roelfs- 
Martens Pgt system be actively employed in Russia. 
The first experience in race description of P. graminis 
indicates that the new system for the identification of 
races allows detection of a considerably greater diver- 
sity in composition of populations of the pathogen and 
comparison of the makeup of populations in other coun- 
tries using the new International System of Nomencia- 
ture for Puccinia graminis f. sp. tritici proposed by A. 
P. Roelfs. et al., thereby ensuring information exchange 
among phytopathologists and plant breeders in all coun- 
tries. References 12; 7 Russian, 5 Western. 
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Advances in Russian Physiology 


957A0332A Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian Oct 94 
Vol 64 No 10, pp 881-888 


[Address delivered by Pavel Vasilyevich Simonov, 
Academician- , Department of Physiology, 
Russian Academy of Sciences, Director of the Institute 
of Higher Nervous Activity and Neurophysiology, Rus- 
sian Academy of Sciences, to a meeding of the Presid- 
ium of the Russian Academy of Sciences held in late 
February 1994) 


(FBIS Translated Text] Modern physiology has rather 

transparent boundaries with a number of branches of 
ieeiistte inet die dieos @ & ta aetna: ten our Oo 
course of the last hundred years have evolved into in- 


Ogy on another. And all the same physiology remains 
the “major address” to which advances in the numerous 
daughter sciences are attributed, because its subject is 
the entire organism, the im™ediate participant in evolu- 
tion of the world of living tities on our planet. 


The Chinese hieroglyphic for “physiology” is made up 
of three characters that denote life, logic and study. 
Their overall meaning is formulated as “study of the 
logic of life.” It was the integrative nature of physiology 
that was stressed at the International Congress of 
Physiological Sciences held last year in Glasgow, and 
it is this trend that will become predominant in life 
sciences in the next millennium. 


The second thing to which I would like to give attention 
is the crientation of Russian physiology mainly toward 
the neurosciences, which is due mainly to its traditions. 
See ee er ase 

ee ee eee Oe eee 

— Cry oe 1. M. Sechenov, 
L. P. Poder, V. ba . Bekhterev, A. A. Ukhtomskiy, L. 
A. Orbel. Of the four institutes that are included today 
in the Department of Physiology of the Russian Acad- 
emy of Sciences, two are entirely devoted to the study 


world. In particular, the last decade of our century has 
been declared the "Decade of the Brain” by a resolution 
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of the United States Congress, with which international 
science organizations are affiliated. 


The Department of Physiology of the Russian Academy 
of Sciences is now staffed by 13 Academicians and 13 
Associate Members, of whom. 14 work in institutes of 
the Russian Academy of Sciences, two in universities 
and higher academic institutions, six are representatives 
of the Russian Academy of Medical Sciences and the 
Ministry of Public Health of the Russian Federation, and 
four live and work in CIS nations. The four institutes 
of the department have a total staff of about 1900, of 
whom 824 (44 percent) are scientists, among them 178 
doctors and 466 candidates of sciences. The department 
is co-founder of six scientific journals, some of which 
are translated into English and distributed abroad. 


Before going on to characterize the activities of scien- 
tific institutions of the department and current problems, 
I would like to bring up another topic, that is perhaps 
not unknown in other The fact is that with 
evolution of a system of Russian and foreign grants, a 
certain economic independence of laboratories is gradu- 
ally changing the appearance of institutes. All that they 
have in common is the roof and life support system. 
This kind of scientific institution is prevalent in many 
nations. As to our own institutes, they have generally 


human and material resources on solution of the most 
urgent physiological problems. And incidentally, spe- 
cific results will in any event prove the advantages of a 
given type of organization of scientific research. 


Work being done at the I. P. Paviov Institute of 
Physiology is based on the program proposed 


a previously unknown mechanism of regulation of the 
activity of smooth muscles of vessels mediated by a 
change in potential difference between the inner and 
outer walls of a vessel when there are shifts in the 
veiocity of blood flow in the vessel. This provides 
self-regulation of the lumen of the circulatory channel, 
and hence of the associated blood pressure. The results 
of this research have been formulated as a claim of 
discovery. 
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For the first time it has been shown that there are 
cazymes that split nutriments (especially of protein 
nature) not only in cells of the epithelium of the 
small intestine, but also in lower structures of the 
intestinal wall: the stromal and muscular- serous layers. 
According to a hypothesis of A. M. Ugolev, these 
enzymes are a component of the intestinal enzymatic 
barrier that protects the internal environment of the 
organism from penetration of proteins and peptides. 
Enzymes of the stromal and muscular-serous layers have 
shown sensitivity to extreme stimuli: enzymatic activity 
either increzses (under stress) or decreases (with nitrate 
intoxication and protein starvation). Apparently certain 
diseases of the digestive organs, as well as allergic 
reactions, are associated with disturbance of functions 
of the postepithelial enzymatic barrier. 


In the laboratory of genetics of higher nervous activity, 
a study is being done on the role of the calcium receptor 


A compreheasive of the mechanisms of the adap- 
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Influence of antioxidant hydroxymetacyl on delayed visual perception. Top—diagram of experiment on monkey; 
bottom—graphs showing how the probability of correct decisions (a) and decision making time, or time of motor 
response (b) depend on the duration of post-stimulus delay; N — norm (prior to administration of hydroxymetacyl); 
O — after administration of hydroxymetacyl; |, 2—lines of regression; 3— level of random decisions 


According to data of the laboratory of physiology 
of hearing, human determination of the source of a 


sound in space requires the combined activity of the 
auditory cortex and the hippocampus. Disturbance of 
the activity of these two brain structures in different 


forms of pathology deprives a person of the capability 
of localizing a source of sound. In other words, the 


auditory system is insufficient for determining its 
position; it enlistment of brain structures that 
are associated with the homunculus and mapping of the 


surrounding space. 


pest control, techniques for 





At the I. ¥ .,ochenov Institute of Evolutionary Physi- in synapses has led to the discovery of new 
ology and Biochemistry under the supervision of Aca- § approaches to the study of synaptic transfer 
is report may contain copynighted 
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Of considerable interest is the discovery of naturalcom- = vullsions. on an isolated heart done jointly 

SS. ee eae with US. scientists have shown that administration of 

ee Oe ee Se Sep See « 

the end product of peroxidation of lipids following is- 

given exogenic gangliosides, there is an unquestonable = chemua, considerably improving the funcuonal state of 
the myocardium (Figure 2). 









Among the most interesting results obtained in recent 

years at the Institute of Higher Nervous Activity and 
ee oe 

to analysis of human consciousness by 

sDeeit of tae untn tems tn ensadletamnet 


Academician |. P. Paviov, spoken at a meeting of the So- 
ciety of Moscow Science Institute on 24 March 1913: “If 
one could look through the skull, and if the area of the 
cerebral hemispheres with optimum excitability were to 
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in a pattern depending on whether the subject does or 
theory of does not recognize stimuli presented to him in the form 


human faces. 


synchronization of neutron 


called the attention mecha- of words and emotional expressions on photographs of 


that in recent years F. Crick and C. Koch _has shown that the focus of maximum interaction moves 


principle 

basis for a “ 

and 
spouight of 


used 
activity as 
“the 


M. N. Livanov, author of the concept of spatiotemporal § Mapping of the brain by the method of the cotuned state 
organization of bicelectric processes of the brain. It is of an electroencephalogram in the theta frequency band 
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practice, for an objective check on the state of a person 


performing responsible functions of management under 
conditions of ecological and social stress. 


At the Institute of Higher Nervous Activity and Neuro- 
physiology, new facts have been learned about the neu- 
rophysiological mechanisms of a dominant — the prin- 
ciple of integrative activity of the brain first described 
by A. A. Ukhtomskiy. Methods of electrophysiological 
research developed by the school of Academician V. S. 
Rusinov have aided in revealing the similarity of the 
dominant to the initial stage of generalization of condi- 
tioned reflexes. It has been shown on models of post- 
tetanic potentiation and an analog of the conditioned 
refiex that the first (dominant) stage is realized due to a 
change in properties of the electroexcitable membrane 
of nerve cells, and the stage of specialization is realized 
as a result of amplification of the synaptic effectiveness 
of exciting and inhibiting connections. Experiments on 
animals have led to discovery of the phenomenon of 
rapid (after one combination) closure of the conditioned 
connection when the dominant state is eliminated. The 
“endogenic” conditioned reflexes formed in this case are 
then initiated not by an external stimulus, but rather by 
the dynamics of the internal state of brain structures, 
allowing them to be treated as truly arbitrary behavioral 
acts. I would point out that the study of mechanisms 
of the dominant have appreciably added to current no- 
tions about the fundamental similarity of processes of 
evolution of living creatures, immunity and learning, 

that have been called “neutrodarwinism" (G. 
Edelman, 1987). In the process of adaptive behavior it 
is the dominant, with its capacity to respond to stimuli 
never before coinciding with realization of the given ac- 
tivity, that provides the diversity of the pre-existing neu- 
ronal and behavioral range from which selection forms 
a goal-directed behavioral act. 


In going on to research of the Institute of the Human 
Brain, I want to emphasize that modern comprehensive 
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methods of studying the brain are already comparable 
in technological complexity and cost with instrumental 
physics and astronomy. At the same time, Russian phys- 
iologists have one positron-emission tomograph, and 
do not have access to a single functional magnetic- 
resonance tomograph. But after all, it was the combina- 
tion of electrophysiological and positron-emission map- 
ping that enabled Academician N. P. Bekhtereva and S. 
V. Medvedev to develop the concept of reserve capa- 
bilities of the brain in recovering speech lost as a result 
of damage to the classical speech areas of the brain. 
This concept has been put to practical use in the form 
of electrical and magnetic therapeutic stimulation of po- 
tentially active elements. 

In the course of micromapping of electrical activity of 
neurons, small areas of the brain (6-8 mim) have been 
found that are capable of analyzing semantic and gram- 
matical characteristics of speech. This is a fundamen- 
tally new and priority attainment of Russian physiolo- 
gists. According to data of positron-emission mapping, 
not only cortical structures, but also subcortical struc- 
tures such as the caudate nucleus, take part in the deter- 
mination of physical (color) and grammatical (gender) 
characteristics of a word. It has been shown at the Insti- 
tute of the Human Brain how reserve areas of the brain 
are activated under the influence of therapeutic stimu- 
lations, aiding in speech recovery in brain hemorrhage 
patients. It has also been shown here that flu virus pen- 
etrating into the brdin causes both the destruction of 
nerve cells and pathological shifts of immune reactions. 
The same institute has studied the effects on the brain 
of sub-perceptible man-induced factors of the environ- 
ment: electromagnetic field of power transmission lines 
(frequency 50 Hz), the flickering light of fluorescent 
tubes, and flicker of a computer monitor scan. 
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Figure 4. 


Transmission spectra of natural human crysialline lens and artificial lens of reflected polymer material “Spektr- 
Variant.” a—Transmission spectra of natural lens as a function of the person’s age in years: ]—from birth to 30 
years; 2—from 30 to 50; 3—from 50 to 70 years; 4—older than 70; b- -reduction of the percentage transmission 
of potentially dangerous blue light with age yellowing of natural human crystalline lens and transmission spectrum 
of “Spektr-Variant” polymer material (section of the curve indicated by the arrow) 


i will now go on to research being done by mem- 
bers of our department in other institutes of the Rus- 
sian Academy of Sciences. At the N. N. Semenov In- 
stitute of Chemical Physics, Associate Member M. A. 
Ostrovskiy [editor’s note: now a full academician) is 
working on development of the molecular physiology 
of sensory systems. A practical outcome of this funda- 
mental research has been physiologically based spectral 
requirements for ophthalmological optics and new op- 
tical means of protecting the structures of eyes from 
the danger of injury by light. In particular, there has 
been a detailed investigation of the phenomenon of yel- 
lowing of the crystalline lens of the eye with age (Fig- 
ure 4). Shifting of the transmission spectrum toward 
longer waves means that as the crystalline lens ages, 
it is as if a yellow light filter is added that effectively 
shields the retina and pigmentary epithelium from the 


short-wave region of optical radiation that is dangerous 
to them. Based on these studies, with the cooperation 
of chemists, new light-filtering polymer materials have 
been from which tinted intraocular artificial 
crystalline lenses are made. They have been widely used 
in clinics of “Mikrokhirurgiya glaza” [eye microsurgery] 
medical scientific-technical complex headed by Asso- 
ciate Member S. N. Fedorov of our department. 


In the laboratory of sensory systems of the Institute of 
Information Transmission Problems, Associate Member 
A. L. Byzov has experimentally confirmed the existence 
of a mechanism of control of the effectiveness of synap- 
tic transfer associated with the morphological plasticity 
of synapses. In the cortex of the brain of cats and mon- 
keys, neurons have been found that have receptive fields 
in a Certain section of external space regardless of the 
position of the eyes, i.e. that have spatial constancy. A 
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basis has been experimentally established for the con- 
cept of multiplicity of mechanisms of binocular vision, 
and their selective disturbances for different kinds of 
pathology, which is important for diagnosing treatment 
of strabismus. 

At the same institute, Associate Member V. S. Gurfinkel 
and colleagues have shown that the use of sensory 
information in the system of human posture and motion 
control is realized mainly on the basis of a scheme 
of internal representation of the body itself and nearby 
space, rather than on the level of local reflexes. 


Academician S. N. Yefuni heads the Institute of 
Hyperbaric Medicine, where fundamental research 
is being done in the field of mathematical modeling 
of decompressional gas formation in human tissues 
and methods of therapeutic decompression are being 
perfected. Within the scope of the State Scientific- 
Technical “Safety” Program, a study is being done on 
the combined effect of hyperbaric oxygenation and an- 
tioxidants in the process of treatment and rehabilitation 
of victims during emergency situations. 

The Institute of Theoretical and Experimental Bio- 
physics in Pushchino is being run today by Associate 
Member L. M. Chayplakhyan. I cannot fail to mention 
a book published by him a year ago, “Sources of Origi- 
nation of Mentality or Consciousness,” in which he con- 
vincingly substantiates a difference in principle between 
the operation of artificial systems of any degree of com- 
plexity and activity of the living brain. 

A sizable amount of research is being done in the field 
of ecological physiology under the direction of Aca- 
demician M. P. Roshchevskiy and Associate Member 
V. L Medvedev. Colleague physicians Academicians 
B. V. Petrovskiy and Ye. I. Chazov are contributing 
importantly to the work of the department. Successful 
work is being done on fundamental problems of mod- 
ern space physiology and medicine by Academician O. 
G. Gazenko and Associate Member A. I. Grigoryev. 
The department of physiology is carrying out scien- 
tific procedural supervision of the Institute of Physi- 
ology in Syktyvkar (the director is Academician M. P. 
Roshchevskiy), the Institute of Medical and Biological 
Problems of the RF Ministry of Public Health (Asso- 
ciate Member A. I. Grigoryev), the Institute of Trans- 
plantation and Artificial Organs (Academician V. I. Shu- 
makov, Russian Academy of Medical Sciences [editor's 
poet pie my mep tew eenmge:| Meee ene 
ences]}), and the Central Institute of Traumatology and 
Orthopedics (Associate Member Yu. G. Shaposhnikov, 
Russian Academy of Medical Sciences). The supervi- 
sors of these institutions and the Main Medica! Board 
of the Russian Academy of Sciences (Professor V. N. 
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Zakharov) are actively promoting the use of results of 
fundamental research in medical practice. 


By developing cooperation with scientists of foreign 
nations, the department is helping to organize interna- 
tional research centers based on our institutes. I have in 
mind the International Scientific-Cultural Center of the 
I. P. Paviov Institute of Physiology in St. Petersburg and 
the Center for Studying the Neurophysiological Bases 
of Consciousness affiliated with the Institute of Higher 
Nervous Activity and Neurophysiology in Moscow. 
The Science Council of the Russian Academy of Sci- 
ences on the Physiological Sciences, headed by Aca- 
demician Yu. V. Natochin, has held its first session. 
Leading physiologists of many agencies, who are par- 
ticipating in the work of this council, have determined 
the basic area of physiological research in our nation. 
An institutional congress of the Physiological Society 
affiliated with the Russian Academy of Sciences held an 
institutional congress in November 1993. The congress 
accepted the constitution of the Society, elected a 
president (Academician O. G. Gazenko) and a central 
council including the supervisors oi many regional 
departments. I hope that the activities of the Society 
will help to raise the professional level and consolidate 
efforts of workers in the departments of physiology 
of universities, medical, pedagogical and agricultural 
A major task of Russian physiologists is to get ready for 
the Thirty-Third International Congress of Physiological 
Sciences to be held in St. Petersburg in 1997. This 
will be the second physiological congress in Russia 
since the Fifteenth Congress in Leningrad, where I. 
P. Paviov was elected “Elder of World Physiologists.” 
We are well aware of the difficulties of organizing 
the congress in our troubled times, and while not 
at all putting off our problems onto anyone else, 
we are nevertheless counting on the support of the 
Presidium of the Russian Academy of Sciences, the 
St. Petersburg Science Council and the city authorities. 
Doctor of Biological Sciences S. V. Medvedev has been 
appointed chairman of the organizational committee of 
the Congress, and the author of this paper is chairman 
of the program committee. 


Analysis of the structure of funding of institutes of 


the Department of Physiology of the Russian Academy 
of Sciences shows that from 72 percent (Institute of 
Evolutionary Physiology, 1991) to 99 percent (Institute 
of the Human Brain, 1993) is budgetary funding. This 
pattern holds as well for institutions of physiological 
profile of other agencies. Even in the Institute of 
Medical and Biological Problems of the RF Ministry of 
Public Health the sums obtained from agreements do not 
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exceed 30 percent of the funding of those subdivisions 
in which the percentage of applied research is rather 
high, and that have experience and skill in organizing 
research based on business agreements. Thus, at the 
present time fundamental physiological science is being 
funded mainly out of the state budget. I suppose that 
such a funding status will have to be retained in the 
future as well. 


As a result of the general passion for grants, state bud- 
getary funding has sometimes been treated as something 
that does not require any particular responsibility for 
Carrying out intended plans. Historically, things have 
evolved in such a way that presentation of plans for the 
coming year in the Academy of Sciences is required 
before the reports on results of the current year. Under 
such conditions it is difficult to differentiate the volume 
of work actually done, and not infrequently the part al- 
ready done is included in the plan for the coming year. 
In order to see the total volume of work done for the 
year, the promise or failure of individual studies, to in- 
troduce new topics and give up old ones, the Department 
of Physiology of the Russian Academy of Sciences pro- 
poses a review of annual plans and reports on the results 
of research that has been done at the expense of state 
budgetary funding. 


At the risk of being accused of a passion for quotes, I 
will end the article with the words of two leading figures 
of Russian science — two Nobel laureates. 


Ivan Pavlov: “The exact science of man himself — and 
the most faithful approach to it on the part of omnipotent 
natural science — will take it out of its current gloom 
and will purify it of its current disgrace in the sphere of 
interpersonal relations.” (Introduction to "Twenty Years 
of Experience..." November 1924). 


Petr Kapitsa: "The development of the science of laws 
on which the organization of society rests must be based 
on the science of higher nervous activity of man. It 
is only on this scientific basis that we can institute an 
organization for real edification and teaching of people. 
It is only on this scientific basis that we can find 
the correct forms of organization of human labor and 
leisure. And most importantly, it is only on a scientific 
basis that we can build a healthy and effective structure 
of society.” ("Experiment. Theory. Practice,” Moscow, 
Nauka, 1981, p 419). 


These words of a physiologist and a physicist are 
wonderfully consonant. 


Following his address, P. V. Simonov was asked a 
number of questions. We give here the answers to some 
them. 
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Ye. P. Chelyshev: Recently I heard a televised speech 
by Academician N. P. Bekhtereva. She expressed an 
idea to the effect that in brain activity there are some 
phenomena that for the present remain beyond the limits 
of scientific knowledge. At any rate, present scientific 
methods and means are incapable of penetrating into 
their essence. What are these phenomena that science is 
incapable of knowing? 


Simonov: Probably Natalya Petrovna Bekhtereva could 
answer that much more completely, and as always, more 
interestingly. I can only offer my own interpretation. 


As I. P. Pavlov used to say, the mountain of the un- 
known always remains incomparably bigger than what 
science has available. Everyone knows this, because the 
process of cognition is inexhaustible. In talking about 
phenomena that more or less exist, and more or less do 
not exist, I inevitably resort to this analogy. Justice op- 
erates as long as the principle of presumed innocence is 
in effect. Once that is violated, everything breaks down, 
and we get what we have seen so often in our history. It 
seems to me that likewise in science we have a princi- 
ple of presumed proof. As a scientist, I am not obligated 
to verify improbable telepathic, extrasensory and other 
phenomena of that ilk; first let it be proven to me that 
they do exist. If this is not done, you fall into the area of 
faith, and our faith is guaranteed by the Constitution — 
it is freedom of conscience. I can believe in whatever 
I like: in the transmission of thoughts at a distance, in 
extrasensory perception, in the transmigration of souls, 
and so on. But in doing so, a clear distinction has to be 
made between science, where the principle of presumed 
proof is in effect, and the boundless and very impor- 
tant area of man’s spiritual life, which has nothing to 
do with science. 


Yu. V. Gulyayev: What is to be the further development 


of research on thermomapping and magnetic mapping 
of the brain that you and I started several years ago. 


Simonov: This work is developing, and results of 
thermomapping of the brain are especially interesting. 
But alas, the most beautiful experiments are being 
done only on animals, as we have the capability of 
scalping and seeing the brain as such. With regard 
to thermomapping of the human brain, although we 
are inviting people for these experiments as totally 
devoid of hair covering as is possible, the skin, blood 
circulation and bones smear up the picture of the 
experiment. 


Gulyayev: A new method of acoustic probing has now 
been developed where these problems do not arise... 


Simonov: We are always experiencing limitations in 
experimental equipment. Now the method of functional 
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magnetic resonance is displacing positron-emission to- 
mography, and this equipment is not available to us. In- 
cidentally, even the positron-emission tomography that 
is now taking second place allows us to penetrate into 
the depths of the brain and see what section is working 
at the moment. I. P. Paviov could only dream of that. 


N. A. Shilo: Have physical fields been discovered in 
people that are unknown in nature? 


Simonov: I can cite a specific result. A special labo- 
ratory was organized several years ago at the Institute 
of Radioelectronics, which is directed by Academician 
Yu. V. Gulyayev. The workers at the laboratory were 
professional physicists, studying man and attempting to 
determine all his physical fields. The basic result of their 
work: man has no particular fields that would not be en- 
countered in other objects, at any rate not at the level 
of the equipment and methods currently at our disposal. 


There followed a discussion on P. V. Simonov’s report. 
We will acquaint our readers with the materials of that 
i 4 


There is Always More Unknown Than Ther is 
Exact Knowledge 

957A0332B Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian Oct 94 

Vol 64 No 10, pp 888-892 


(Discussion of report delivered by Pavel Vasilyevich 
Simonov to a meeting of the Presidium of the Russian 
Academy of Sciences held in Late February 1993] 


(FBIS Translated Text] Academician Yu. V. Natochin 


First of all I would like to show how wide a field is 
covered by modern physiology. It includes human phys- 
iology, medical, ecological and veterinary physiology, 
and so on. The Science Council of the Russian Acad- 
emy of Sciences on the Physiological Sciences merges 
210 scientific institutions of Russia. Physiology is an 
enormous country, and the participation of the Russian 
Academy of Sciences in the solution of its fundamental 
problems would be extremely important. In my opin- 
ion, this would require formulating a modern under- 
standing of the status of science councils affiliated with 
the Academy of Sciences, in accordance with which the 
Academy would actually take a leading position among 
other agencies in solving problems of fundamental sci- 
ence, including in physiology. 


P. V. Simonov’s report raises the question of the relation 
between physiological and other research. The twentieth 
century has created the precedent of differentiation 
of sciences, wi ch has clearly led to a scientific- 
technical revolution in biology. We have established 
how ionic and water channels are arranged, studied 
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the structure of receptors, the amino acid sequence of 
their macromolecules. However, if we gather together 
everything that we know about the human genome, 
we are not going to build a cell on the basis of this 
expertise and (he data of molecular biology. Possibly 
on the next phase of the scientific-technical revolution, 
the phase of integrative physiology, an understanding 
will be reached about how the component parts of the 
cell can function as a whole. Without an understanding 


of the entire system, there can likely be no progress in 
biology in the next few years. 


In predicting the development of human physiology, 
we must not leave out the essential elements of the 
whole. Ovr nation has made a great contribution to 
neurophysiology, but we must not forget that a man 
has a heart, kidneys, lungs, and so on, and therefore we 
should maintain more or less equivalent development 
of different areas. I believe that there should be at least 
one laboratory in each of the areas of physiology in 
our nation that would operate on a modern level. Such 
laboratories should be set up at institutions, including 
peripheral ones, that have made a good showing in 
the scientific world. The investment of money into 
regional science not intended for specific creative teams 
of scientists will have no effect. 
Academician M. P. Roshchevskiy 


I believe that tue Department of Physiology has taken 
an important step in proposing the organization of about 
10-12 physiological centers in different regions of Rus- 
sia. And the scientific organization of these centers 
should correspond to the direction that has been max- 
imally developed in the region. Not so long ago, the 
activities of the department were locked up in the cap- 
itals of Russia and Ukraine, and in large cities like St. 
Petersburg. In the Far East, work has been chiefly on 
problems of immunobiology, in Siberia — questions of 
Arctic physiology and adaptation of organisms to the 
extreme conditions of the North. At one time, Siberia 
had an institute of physiological profile that had been 
set up by A. D. Slonin. After he died, that institute dis- 
appeared. It seems to me that the Siberian 

ought to restore a physiological subdivision. A lot is be- 
ing done to develop physiology in the Ural Department 
of the Russian Academy of Sciences. There are corre- 
sponding institutions in Syktyvkar, Yekaterinburg and 
Arkhangelsk. 


We must not forget that ours is a northern country, 
and therefore it is especially urgent to orient ecologi- 
cal physiology toward the problems of the North. The 
Department of Physiology is doing interesting expedi- 
tionary research in Spitzbergen, the European North. A 
new field is being developed: island (or populational) 
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physiology. It studies the particulars of existence of a tion from the donor organism right up to the instant 
closed system of people, e.g. on Vaygach Island. Their § of beginning to function in the recipient organism. In 
viability depends more on the vagaries of existence side iechenindesiin ahadiaaih aaed 
within a closed system than on the influence of past nu- § for methods of controlling it by pharmacological agents 

clear explosions at Novaya Zemlya Proving Grounds. In particular, the fluorine-containing drug perfiuoran has 


Yet another topical problem of ecological physiology is 
the adaptation of an average person to certain critical When organs are transplanted, they are denervated, 
situations. In studying cold loads on the organism, the § which also has an effect on the further fate of the 
result depends on when the person was putintothecold transplant. We are looking for ways to establish the 
chamber, in winter or in summer, what kind of person _fastest reinnervation for the implanted organ to be fully 
he is, whether his organism has previously adapted functional. As far as I know, physiologists have been 
itself to extreme conditions, ic. we have to know his _ trying long and unsuccessfully to develop a model of a 
previous history. Ecologists have learned to single out denervated heart. In our clinic we now have a chronic 
elements of the environment that are harmful to man, model of a denervated heart that we can use to study 
to evaluate their content, to determine how this load _the response of the latter to various physical stimuli, 
acts on an individual organism and on the population § to pharmagological agents. These studies have only just 
as a whole. But unfortunately we do not know how _ begun, and they will undoubtedly yield a great deal that 
the organism functions under changing conditions of _is of interest for physiology. 
the environment. There is not enough money for such : ; 
incredibly expensive research, not a single fund is ready AS to adaptation of a transplant to a new organism, 
to support it, programs for this research have not even 28 of this organism to the transplant, there are a 
been worked out. It seems to me that this is the area  2OSt Of unsolved problems here that have something 
on which the Russian Academy of Sciences should ‘© 40 with physiology. In the case of implantation of 
concentrate its efforts. an artificial heart, questions of controlling its activity 
assume primary significance. The pump whose functions 
Our nation has done a lot to develop physiological are performed in the organism by the heart (natural 
science. But few know that it was the great Sechenov _ or artificial) must react to changes in the demand of 
who discovered electrical activity of the heart of warm- the organism for blood flow. Model studies of the 
blooded animals. This is not mentioned in a single cardiovascular system that are being done by many at 
textbook. Recently physiologists have been drawn to _— our clinic have enabled development of an artificial 
research on cardioelectric fields, as electromagnetic _ heart that reacts to changes in the environment roughly 
fields contain enormous physiological information. But _like the healthy heart of a normal person. 
it is not entirely clear how the physiologically significant 7 ; 
part of the information is to be extracted. Methods of auxiliary blood circulation developed at our 
institute are helping to support blood circulation in the 
In conclusion, I point out that multichannel information organism until its own mechanisms are up to perfor- 
of this kind, obtained from organisms, enables us to _ mance. In this process, such interesting phenomena arise 
solve inverse problems in physiology. This is a difficult as hyperkinesis comparable to a state of weightlessness. 
interdisciplinary problem whose study may involve the We have established that if the heart is strongly relieved 
combined efforts of scientists of several departments of —_for a long time from the work of pumping blood, it will 


the Russian Academy of Sciences. not be able to take up adequate performance even if its 
Academician V. I. Shumakov of the Russian Academy complete morphological structure is fully restored. 
of Medical Sciences A program has been developed at our clinic for studying 


I t the Institute of Transplantation and Artificial striated muscle. We are interested above all in questions 
Guin Gish, ant W. Guusneviee dneete eomensh of its “re- education.” A lot of you probably know that 
is working in close contact with the Department of if striated muscle is stimulated by electric pulses with 
Physiology. Perhaps not all of you know about how 

our institute is tied in to physiological problems, and perishes. However, by using special electrostimulators 
therefore I will some examples. 

_ give capable of contracting for a long time with a frequency 
Everyone knows that immunoconflicts arise when or- _ close to heart rhythm. This opens up the way for plastic 
gans are transplanted. I won't go into that. Many other _— surgery on heart muscle. Roughly speaking, we could 
physiological factors influence the fate of a transplant. wrap a diseased heart with striated muscle and use 
Ischemic damage is inevitable beginning with collec- _electrostimulation to make it help the poorly operating 
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heart muscle. Striated muscle can be used as a drive 
for artificial ventricles of the heart and for an artificial 
heart. As you can see, surgeons do more than just cut 
and stitch, they are also trying to solve fundamental 
problems of physiology. 

V. L Subbotin: Couldn't you formulate an exact 
concept of death. 


about 20 years ago. There are now documents that 
unambiguously define these criteria. If they are adhered 
to, there is no possibility of removing an organ from a 
person who might still be alive. Error here has been 100 
percent excluded. For example, brain death is a state in 
which the brain has irreversibly perished, the personality 
has ceased to exist, but the person’ heart still operates 
for some time, and blood circulation in the organism is 
near normal. Only in this case are the organs suitable 


for transplanting. 


A Law of Organ Transplantation was passed in our 
nation in 1993. On the basis of this law, the Ministry of 
Public Health has published an order with a document 
package that strictly regulates all aspects of this process: 
determination of death, possibility of removing organs, 
taking them, the operation prior to transplanting, and so 
on. Violation of the law entails criminal responsibility. 
N. A. Shilo: Is the individual organism or the population 
coded for duration of lifetime? Why is it that some 
populations have kept going since the Jurassic, while 
others quickly die out? 

Shumakov: | believe that this question should be 
addressed to the appropriate specialists, rather than to 
me. As to the question of the average human lifetime, 
which is of interest to many, I can state as a physician 
that a person should be able to live an average of 150 
years. Unfortunately, the conditions of our life today are 
such that there would be hardly anyone who could in 
practice live to 150. 


Associate Member V. I. Medvedev of the Russian 
Academy of Sciences 


In the boundless sea of physiological problems, I want 


are healthier than rural despite the greater environmental 
pollution in cities, greater stress loads, and so on. Two 
suppositions have been put forth to explain this. One is 
the much wider prevalence of alcoholism among the ru- 
ral population, and the other is the prolonged contact of 
the rural population with chemical fertilizers. Research 
at the I. P. Paviov Institute of Physiology has shown that 


It is gradually formed from age 14, and reaches 4 











70 show that in this age range the ~olume of material 
that can be remembered and the speed of memorizing 
it are roughly the same as for the young, but only if a 
person is sure that these data are of use to him. If there 
is no such assurance, nothing remains in memory. For 
example, a person in an older age group is absolutely 
incapable of remembering nonsense word combinations. 
Associate Member Yu. G. Shaposhnikov, Russian Acad- 
emy of Medical Sciences 

I will attempt to show how important it is for institutes 
of the Department of Physiology of the Russian Acad- 
emy of Sciences to participate in solving purely medi- 
cal problems, especially traumatological and orthopedic 


At first glance, these problems are tied up with tasks 
that are purely of a technological design nature. In re- 
ality, even in the case of successful implantation of en- 
doprostheses with observance of all operational surgical 
procedures, doctors run up against the phenomenon of 
instability of the endoprosthesis. When the foot of the 
endoprosthesis accommodates itself to the bone mar- 
row channel, a process of encapsulation develops on the 
boundary between metal (even porous metal) and cells 
of the endosteum. The physiology of the wall layer of 
endosteal cells determines whether a person will get 10- 
15 years of benefit from an endoprosthesis, or will need 
to have it replaced in a couple of years. Our empirical 
attempts to modify the prosthesis are leading to some 
results, but even so it would be hard to count on fur- 
ther advancement without an in-depth understanding of 
what is going on in the wall layer of the cells of the en- 
dosteum. And fundamental science has to give provide 
doctors with that understanding. 


We have made a series of endoprostheses based on 
carbon, but we don’t know much about how carbon 
will behave in living tissue, how a cell will react to 
pure carbon. At the same time, endoprostheses allow 
an enormous number of patients to get on their feet and 
lead a normal life. Right now we have 40,000 operations 
like this to do every year, and we are doing only about 
3,000. A study of the physiology and morphology of 
joint cartilage that we did jointly with Academician K. 
V. Frolov and his colleagues has enabled us to develop a 
fundamentally new program-controlied vibrofunctional 
apparatus for restoring the structure and functions of 
joints affected by traumas and chronic diseases. 


There is no need to prove the importance of fixation 
of fractures. We have learned to splice fractures fairly 
quickly without disturbing the function of joints. Pa- 
tients get back to normal living literally within weeks of 


an operation. But cases are known where osteosynthesis 
fails. The reasons for this and how bone is restored at 
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the point of a break are important problems of patho- 
physiology that are awaiting solution. 

For his entire life G. A. Ilizarov occupied himself with 
problems of using traction to increase bone growth. It 
has been empirically proven that bone grows as much 
as 15 cm in length when stretched, but just why this 
happens we do not yet know. Whey does accelerated 
cell division begin when certain mechanical forces are 
applied? If we could get at the truth, we would probably 
have a new means of treatment. We might be able 
to do away with external fixation devices, which in 
themselves are iar from impassive for the organism. 


Recently doctors have been faced more and more 
that surrounds the bullet wound channel in an organism 
the zone of “molecular commotion.” Just what this area 
is was not known until Academician N. M. Emanuel and 
I studied it by the method of EPR spectroscopy in the 
eighties. In essence, the cells situated in direct proximity 
to the wound channel are in a state of parabiosis. A 
free-radical process that occurs in this zone triggers a 
chain of pathophysiological shifts in the wound that 
determine healing. In cooperation with colleagues from 
the Institute of Surgical Physics we have developed a 
set of medications not only for the treatment of gunshot 
wounds, but also for i It has 
been found that when people from the special forces 
were given large doses of natural antioxidants, the 
process of treating a bullet wound went easier and faster. 


Judging from our latest observations, gunshot wounds 
are accompanied by a genotoxic effect, the nature of 
which has not yet been uncovered. 


With regard to ecological problems, let me cite just one 
figure that has to do with orthopedics. In Irkutsk, where 
businesses are dumping a lot of toxic products (for ex- 
ample, aluminum production), z-ray examinations have 
revealed defects of the support-motor system in 100 per- 
cent of children who have had their tenth birthday. Un- 
less decisive steps are taken in the immediate future to 


Doctor of Biological Sciences S$. V. Medvedev 
As of now, there has essentially been a revolution 


internationa’ --\ nizations have dubbed the last decade 
of our centu:, we decade of brain research. 
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With each passing year, more and more papers are 
published that deal with various aspects of brain activity, 
including the human brain. We are approaching an 
understanding of how its individual systems function, 
how the higher functions of the brain are mobilized, 
such as thinking, speech, and so on. 


The Human Brain Institute of the Russian Academy 
of Sciences is doing comprehensive research using 
practically all known methods, including the method 
of positron-emission tomography and a method of 
studying pulse responses of individual brain neurons 
that is unique on a world scale. Studies are being 
done on the material bases of speech, thought and 


emotions. In particular, detectors of the grammatical 
significance of a sentence and its semantic significance 
have been determined. An understanding of mechanisms 
has enabled us to intervene in the operation of individual 
brain systems, to correct disturbances caused by bone 
damage or ischemia, and also to cure people of aphasia. 


We are now making a transition from the semantic de- 
scripuon of brain operation to a more rigorous descrip- 
tion that is based on concepts of natural science. A new 
phase has opened up in the development of civilization, 
for we are coming to a greater depth of understanding of 
ourselves as personalities, an understanding of the prin- 
ciples of construction of society on the level of strict 
patterns. Until recently, we were only guessing at how 
to organize learning, how to relieve stress, what can be 
expected from man, and what cannot. Now we under- 
stand why some things can be required of a person, and 
some things cannot be, we have an idea about just which 
mechanisms condition allowance or disallowance. And 
surely each new result in brain science will impact on 
our lives just like the major natural science discoveries 
of transistors, lasers, and so on. 

Funding for brain research is increasing sharply 
throughout the world, and many new institutes are 
opening. In the United States, development of this field 
of science (including funding) is on the rise. We are 
now at a crossroad where a lag in research may be 
irreversible. We need to develop a national program of 
human brain research and provide proper funding for it. 


Academician R. V. Petrov 


All three biological departments of the Russian Acad- 
emy of Sciences serve to a greater or lesser degree as 
centers of attraction for corresponding specialists of our 
nation. The activities of the Department of Physiology 
are eliciting considerable interest among doctors, which 
is confirmed by their participation in today’s discussion. 
This has shown that the department is actually head- 
ing up the development of major directions of physiol- 
ogy in Russia. I believe that the Department of Phys- 
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iology should establish closer contacts with academic 
medicine, with the Main Medical Board of the Russian 
Academy of Sciences. Such contacts would enable more 
effective introduction of advances made at academic in- 
The Presidium of the Russian Academy of Sciences 
has passed a resolution approving the main scientific 
directions and scientific organizational activities of the 
Department of Physiology. It has been deemed advisable 
to continue research in the department's institutions that 
is important both for clinical medicine and public health, 
- also for psychology, pedagogy, information science 

and agriculture. It is recommended that research be 
expanded in the field of ecological physiology. 


Experimental Modeling of the Biosphere and 
Noosphere 

957A0332C Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian Oct 94 

Vol 64 No 10, pp 893-898 


[Article by I. I. Gitelzon and G. M. Lisovskiy] 


The fundamental difference of the biosphere from the 
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the ial” interaction between human society and 
the biosphere, V. lL. Vernadskiy saw a way oul in 


: 
f 
‘ 


scope of a strategy of nondestructive use of nature. 


The basis for rational control of the biosphere should be 
adequate and exact knowledge about the patterns and 
scales of possible changes that would not destroy its 
main property: cycling of substances in the process of 
coevolution of mankind and the biosphere, transmuta- 
tion of the biosphere into the noosphere. Because of the 
enormous dimensions and masses of the biosphere, the 


priate to the object in order to study it as an independent 
subject of science. One such technique is the method of 
“empirical generalization” that was postulated by V. |. 
Vernadskiy as the initial means of constructing concepts 
about the biosphere [1, pp 17-21]. The intensive process 
that has been going on in recent decades with regard to 
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development [4, 5]. To solve it, science needs a power- 
ful tool, and the only one that fits the bill is experimeat 


Development of computer technology in the seventies 
opened up the way to a sew method of studying the bio- 


Satellite observations of the earth are rapidly filling the 
biosphere data bank, but they are limited by thew current 
equilibrium or near-equilibrium state. In order to give a 














maintain) homeostasis in a system of material cycling, 
will enable us to predict the possible nature and direc- 
tion of evolution of such systems. Prospects are opening 
up for experimental modeling (actual physical model- 
ing, rather than computer modeling) of the biosphere, 
one more method of studying it at its own resolution. 


The large-scale actions of man on the biosphere (with 
disastrous consequences) that yield to modern mathe- 
matical modeling are not the only real threats of dam- 
age or even destruction of the mechanisms of its self- 
maintenance. One cannot but agree with the opinion of 
N. Polunin and Zh. Grinevald that “the danger of some 
man-induced changes is that they are elusive. They are 
very easy to miss, and things might go so far that it 
will no longer be possible to correct the situation” (10, 
pp 124, 125). Reaction to what might seem to be the 
slightest changes in the environment (the occurrence of 
a pollutant, introduction, and so on) is typical primar- 
ily of “animate matter” of the biosphere: individuals, 
species, biocenoses. If changes impact on boundary con- 
ditions of some kind that maintain homeostasis of the 
ecosystem, then as time passes, there may be consid- 
erable readjustments of its structure and functions right 
up to destruction of the ecosystem itself. 


However, processes of this kind are comparatively elu- 
sive for researchers when studying individual organ- 
isms, populations or communities. The fact is that under 
conditions of natural closed ecosystems, metabolism and 
formation of the environment as a whole are not limited 
to the scope of a given ecosystem, but rather are a com- 
ponent part of the unified biospheric closed cycling of 
materials and are damped by this cycle. Hence one may 
conclude that conventional biological experiments are 
not adequate to the task of studying the biospheric role 
of biological metabolic exchange and man-induced im- 
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pacts on this metabolism. What is needed are specific 
“ecological” (“biospheric"?) experiments under condi- 
tions that reproduce the distinguishing property of the 
biosphere itself: closure of the cycling of materials. 


Attempts to create artificial closed ecosystems began 
with experiments somewhat reminiscent of Priestley’s 
famous experiment that revealed the significance of oxy- 
gen for respiration. Researchers attempted (and are at- 
tempting) to take the road of “sealing off" certain bio- 
cenoses to ascertain their possible viability in isolation 
from cycling of materials of the terrestrial biosphere 
{11}. Usually such experiments have shown destruction, 
rather than preservation of the cycling of materials and 
the initial structure of the biosphere, since they have not 
ensured even approximate equilibrium between produc- 
tion of an organic by phototropes and its destruction by 
Perhaps the most ambitious attempt of such an approach 
has been the Biosphere-2 experimental facility in Ari- 
zona. Its sealed volume is about 200,000 cu. m, the 
area of the transparent enclosure is 15,800 sq. m, and 
it houses a variety of biomes: tropical forest, steppe, 
desert, swamp, cultivated fields, and so on, and also 
a population of eight people [12]. The first experi- 
ment, concluded in September of 1993 with two years 
of enclosure, revealed considerable breakdowns of the 
“biospheric” equilibrium in the facility: oxygen content 
in the atmosphere fell from 21 to 15 percent, requir- 
ing restoration by introducing oxygen from outside, the 
yield of agricultural crops was lower than anticipated, 
more than 300 (!) species of differcat animals died, the 
experimenters lost considerable body weight, and so on. 
All this provides certain material for analysis of the 
results of the experiment, but hardly brings a wealth 
of scientific harvest because of the constantly chang- 
ing energy balance of the system (natural illumination), 
variable composition of the atmosphere, and so on, and 
most importantly, because of the immensity of cause 
and effect relations between the components of such a 
complicated system, which determine the processes oc- 
Curring in it. 

Apparently, it must be acknowledged that the creation of 
finished closed ecosystems by singling out from evolved 
natural or artificial habitats certain components of the 
community together with elements of the surrounding 
environment is impossible in principle, as there simply 
are no such systems in nature, with the exception of 
the biosphere. At the same time, artificially isolated 
ecosystems with “unfinished” closure may be useful 
for modeling processes by which closure arises in the 
course of evolution of the biosphere due to structural 
readjustment as well as processes of restoration of 
material cycling in the biosphere when its structure is 
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disturbed, for example, by human activities. But for 
these purposes, models must apparently be composed of 
organisms with short cycles of change oi generations, 
as otherwise their time resolution will be of no use to 
the experimenter, and only his descendants will read the 
results. 


A fundamentally different way of achieving closure of 
systems is artificial synthesis from a small number of 
species (two at the limit) that in the ideal case could be 
metabolic antipodes of each other: “reducer-oxidizer,” 
“phototrope-heterotroph” and so on. The lower the level 
of organization of the species of organisms included 
in the system, and the more primitive their demands 
on the environment, the greater will be the chances of 
getting close to a combination of their mass-exchange 
and energy- exchange that is near complete closure of 
the artificial ecosystem. Experience in creating such 
"microbiospheres” that is available to researchers is 
based on a combination of single- celled algae and 
bacteria (13, 14). For example, it has been shown that 
of 90 versions of such systems sealed in test tubes, 
in six after 10-18 months of being kept in the light 
the cycling of materials was completely closed, or so 
close to closed that after the next eight years there was 
no detectable accumulation of any dead-end substance 
or a change in numbers of the populations comprising 
the biocenoses of these microecosystems [15, 16]. The 
experimenters stress that these closed microecosystems 
might serve as a convenient tool for studying the 
ecology of microorganisms, assessing the impact of 
penetrating corpuscular radiation and various physical 
fields on ecosystems, and siudying the evolution of 
cenoses and of the microecosystems themselves. 

The “synthetic” path to construction of artificial closed 
ecosystems is not limited to the microbe level. Formu- 
lation of the immeasurably more complicated problem 
of creating a closed ecological system for prolonged life 
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support of man outside the biosphere was prompted by 
actual advances in astronautics in the fifties and sixties. 
It was even considered theoretically in a first approx- 
imation by K. E. Tsiolkovskiy in the carly twentieth 
plementation started on the threshold of man’s imminent 
venture into outer space. 


Research on the creation of closed ecosystems that 
include man have been done at a number of science 
institutions in our nation, including at the department 
of biophysics of the Institute of Physics, Siberian 
Department of the USSR Academy of Sciences (now 
the Institute of Biophysics, Siberian Department of the 
Russian Academy of Sciences), under the direction of 
the late Academicians L. V. Kirenskiy and 1. A. Terskov 
with the support of Academician S. P. Korolev. This 
research became one of the major areas of the Institute 
of Biophysics. In 1992 the International Center on 
Closed Ecosystems was founded at the institute. 


In experiments done here, the first regenerating link of 
the closed ecological system was the single-celled alga 
chiorella {17}. It completely met the needs of one person 
in providing oxygen and absorbing carbon dioxide in the 
course of life activity. Sufficient for the purpose were 18 
liters of culture growing on an area of 8 sq. m in artificial 
light. By 1965, the closure of such a system was about 
20 percent, ic. that much of the materials required 
by man (in this case, oxygen) was reproduced in the 
ecosystem, while 80 percent (water and food) was taken 
in reserve for the entire duration of the experiment. In 
1966, water exchange could be added to gas exchange, 
raising closure to ®9-85 percent. This index can be 
raised further only if food fit for human consumption 
can be produced. Therefore the barely edible chiorella 
in the system began to be displaced by wheat, vegetables 
and chufa (an oil crop). 
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BIOS-3 experimental facility (model with transparent ceiling) 


The institute has designed and constructed the BIOS- 
3 experimental facility in which long-term experiments 
are being done in a closed ecosystem. The sealed struc- 
ture with volume of about 300 cu. m has been designed 
to isolate an ecosystem from the external environment 
and to organize internal cycling of materials for regen- 
cration of air, water, and the vegetable part of the dict. 
Of the four interconnected sections of equal area, three 
are so-called phytotrons that are set aside for grow- 
ing plants. The last section, the living quarters, accom- 
modates three individual comparments: kitchen/dining 
room, lavatory, and a room with console for cor ‘rolling 
the phytotrons, equipment for processing the har . est, re- 
cycling inedible biomass, making repairs, weighing and 
measuring, and physicochemical systeras for purifying 
water and air. 


During a series of experiments (1972-1984), crews of 
two or three subjects, sclected from among voluntecrs 
by a committee of physicians, lived from four to six 
months in BIOS-3 [18-20]. The subjects themselves 
ate the plants, tended them, harvested, processed the 
harvest and controlled the facility. In other experimental 
ecosystems the control functions are handied from the 
outside by technical personnel. 


The air of the habitat, which was constantly being 
with carbon dioxide and other products of 
life activity of the test subjects, was routed by blowers to 
the phytotrons. Here it was enriched with oxygen from 
photosynthesis by plants, and once again returned to the 
living quarters. But the plants were not adequate to the 
task of completely purifying the air of all contaminants. 
Therefore a thermocatalytic filter was placed in the path 
of the gas flow to burn up volatile organic impurities. 


of plants and animals that make up the links of the 
cycle of materials. But the primary accumulation of such 
knowledge is only a preliminary task in investigation of 
the system, the study proper begins only with its closure. 
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ing prospects. The rate of cycling in these systems can 
be increased as compared with the biosphere by a fac- 
tor of thousands, offering diverse possibilities for ex- 
perimental ecology and physiology, modeling genetic- 
populational and evolutionary processes in a small bio- 
sphere that is transparent and visibic in all parts, acces- 
sible to analysis and intervention. The inclusion of man 
in a closed ecosystem allows determination of all his 
metabolic links to the environment, including vanish- 

small links that can be detected only with many 


is not just a metabolic component that is linked 
the system by his metabolism, but also controls 
ecosystem. In the carth’s biosphere, there are no 
of this function. Nobody cortrols it, and its 
is based on stochastic mechanisms supported 
by the enormous dimensions of the planet. In a sma!l 
ecosystem that includes man, such mechanisms become 
insufficiently effective and must be compensated by 
direct deterministic control on the part of a person. 
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With respect to this feature, the artificially closed 
ecosystem is a model more of the noosphere than the 
biosphere. In it we can begin to study and develop an 
algorithm of the controlling function of man that is his 
destiny in the stage of evolution of the biosphere that is 
now dawning. The participation of man in the control of 
artificially closed ecosystems is the school of his future 
behavior in the biosphere of the earth. 


As experiments show, a life support system based on 
biological cycling of materials is realistically feasible, 
and incorporates possibilities for further upgrading. It 
is capable of supporting man in venturing outside the 
limits of the earth's biosphere. A closed ecosystem 


metabolites into the atmosphere. In this role, the c 
ecosystem with man may become a model not caly 


without threatening other bodies of the solar system with 
intrusion of terrestrial materials and processes. 
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Under terrestrial conditions, there is scarcely anywhere 
that complete closure of cycling would be needed. But 
partly closed technologies for regulating the atmosphere, 
water and vegetable diet could radically improve the 
quality of life under extreme conditions: the Arctic, 
Antarctic, deserts and at high altitudes. The reverse 
side of closed life support technologies is minimum 
contamination of the environment with products of the 
life activity of man and domesticated animals. It cannot 
be ruled out that these technologies will find practical 
application on the earth before man settles on the moon 
and Mars. The transition to essentially closed non- 
contaminating life support technolgies without blind 
ends will be a great stride by man on the road to stable 
development, on the road to the noosphere. 
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An Everyday Miracle: Water 


957A0332D Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian Oct 94 
Vol 64 No 10, pp 905-908 


[Article by Sergey Vasilyevich Yakovlev, Academician, 
Institute Director, and Mikhail Grigoryevich Zhurba, 
Associate Member of the Russian Academy of Sciences, 
Institute of Water Supply, Sewage, Water Development 
Projects and Engineering Hydrogeology) 


(FBIS Translates Text] With respect to composition, 
water is a multicomponent suspension that often con- 
tains a large quantity of organic compounds both of 
natural origin (humus, fulvo acids) and man-made (pe- 
troleum products, phenols, pesticides, salts, heavy met- 
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als). The amount and properties of substances that get 
into surface and underground waters depend on climatic 
and geographic conditions, type of agricultural and in- 
dustrial enterprises, the reliability of technologies for 
purifying household and industrial waste. 


According to data of the National Report on the State 
of the Natural Environment for 1990, most rivers of the 
former USSR had elevated concentrations of phenols 
(as much as 2-7 MPC), organochlorine pesticides (up to 
hundreds of jg/liter), ammonium and nitrite nitrogen 
(as much as 10-16 MPC), petroleum products (tens 
of MPC), and ions of zinc, copper and lead (tens of 
MPC). The table summarizes the predominant kinds 
of components that pollute sources of water supply 
as related to nearby enterprises of various branches of 


industry. 





Priority Pollutants by Sectors of Industry 





Predominant Kinds of Polluting Components 





Organics (lignins, guaiacol, pyrocatechin, resinous, oily substances, 
phenol, methyl mercaptan), ammonium nitrogen, suspended 
materials, sulfates 














Petroleum extraction, petroleum refining Petroleum products, surfactants, phenols, ammonium nitrogen, 

Chemical, petrochemical Phenols, petroleum products, surfactants, polycyclic aromatic 
hydrocarbons, carbohydrates, benzopyrene, suspended materiais 

Mining, coal industry Flotation agents, mineral suspended materials, phenols 





Light industry, textiles, food industry 





Surfactants, petroleum products, organic dyes, organic materials 





Sources of pollution of the Russian Northwest are 
mainly inadequately cleaned wastes from cities and 
enterprises of the woodworking and the paper and pulp 
industry (Northern Dvina River basin), and the coal 
and petroleum-gas industry (Pechora River basin). And 
the major pollutants are petroleum products, cyanides, 
thodanides, salts of heavy metals, organic materials and 
microbes. 


The sanitary condition of watercourses is also deter- 
mined by the specifics of their hydrogeological regimes. 
Water is especially subject to deterioration at low and 
high tides that give rise to counter currents (the North- 
ern Ovina and Sukhona rivers). For example the quaii- 
tative composition of water at the intakes of the cities 


of Arkhangelsk, Sokol and Novodvinsk deteriorates 
sharply during these periods. In the Sukhona River in 
the vicinity of the Sokol Industrial Complex the bio- 
chemical consumption of oxygen reaches 42 mg O/liter, 
the coliform count is 23,800, chemical consumption of 
oxygen — 280 mg Of/liter, methanol — 2.2 mg/liter 
[1]. In the zone of influence of the Arkhangelsk Pulp 
and Paper Complex, the recorded concentrations of pe- 
troleum products, lignosulfanols and bacterial pollution 
have exceeded health standards (2, 3]. As a result of 
dumping of waste waters into the Onega, an increase 
has been observed in the level of permanganate oxidiz- 
ability from 15.8 to 22.4 mg/liter, in the magnitude of 
biochemical consumption of oxygen from 0.6 to 20 mg 
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Ofliter, a reduction in dissolved oxygen to 0.4 mg O/ 
liter, petroleum products and phenols. 


Most enterprises of the machine building, chemical and 
metallurgical industries and of light industry are major 
sources of elevated man-induced loading of Russia's 
largest watercourse, the Volga. In recent years the 
quality of water in reservoirs in its middle and lower 
reaches has deteriorated: there has been an increase in 
the concentration of petroleum products (as much as 130 
MPC), phenols (up to 40 MPC), ions of copper (to 4-9 
MPC) and zinc (to 1.5-1.7 MPC) [4]. 


The evolving pattern is complicated by suspensions of 
man-made origin with elevated aggregate and kinetic 


stability, accelerated growth and dying off of algae. 


During shutdown periods of sanitation leave, and conse- 
quently a reduction of discharges of water, detritus has 
accumulated near the sites of dumping of waste waters. 
With the activation of hydroelectric plants and increased 
velocities of currents, these concentrated pollutants are 
being propagated to great distances. The concentration 
of pesticides in the water increases during spring flood- 
ing under the influence of the agroindustrial complex. 
Near the mouth of the Volga there is a sharp increase in 
color index, permanganate oxidizability and the amount 
of organic materials with respect to biochemical con- 
sumption of oxygen with elevated content of ammonium 
nitrogen, iron and petroleum products [5]. 


The sanitary state of the left wibutary of the Volga, 
the Kama River (lower Kama Reservoir), is also rather 
stressed. For example, the index of biochemical con- 
sumption of oxygen of the body of water exceeds the 
health standard by a factor of 1.3, concentration of pe- 
troleum products — by a factor of 1.7-2.7, and of iron 
— by a factor of 1.2-1.6. Indices of organic pollution 
have been determined from the chemical consumption 
of oxygen (30-46 mg O/liter) as well as the content of 
nitrogen of ammonia, nitrites and nitrates, and an ele- 


vated quantity of suspended matter. 


In the rivers of Southern Russia, heavy metals, poi- 
sonous chemicals and nitrogen compounds have been 
observed over and above the basic indices of pollution. 
Metals — Cu, Ni, Cr, Cd and Fe — are found on nearly 
all sections of Siberian bodies of water that are situated 
in the zone of influence of waste waters and surface 
runoff from ferrous metallurgy enterprises. 


The Tom River basin is essentially a collector of waste 
waters of most cities and towns of Kemerovo Oblast. 
The scales of pollution here are such that self-cleaning 
does not occur even at distances of more than 300 
km downstream from the city. According to data of 
{6}, on the Kemerovo section of the river the av- 
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erage yearly concentrations of petroleum products in 
1988- 1990 were 1-2 MPC, and of phenols — 2-3 
MPC. Chemicals that are especially hazardous to human 
health were found in river water: caprolactam, cyclohex- 
anol, cyclohexanone oxime, formaldehyde, benzene and 
organochlorine compounds. 

Existing technologies based on using reagents with 
subsequent treatment of water in settlers, microfilters 
and clarifiers with suspended chlorine (developed back 
in the fifties and sixties) cannot cope with today’s man- 
induced load [7]. 


In many watercourses it has become apparent that there 
is a problem of introducing methods that would be ca- 
pable of neutralizing the action of harmful factors under 
conditions of sharp deterioration of the physicochemical 
indices of water. 


In water sources contaminated with organic substances, 
primary treatment by chlorination (which is widely 
practiced at purification stations on the Volga, North- 
ern Dvina, Dnepr and other rivers) forms carcino- 
genic trihalomethanes (THM) that are incorporated into 
volatile organohalides (VOH). As shown by research 
of workers at the VODGEO Russian Federal Center, 
the Institute of Communal Water Supply and Purifica- 
tion, Nizhegorodskiy Architectural Construction Acad- 
emy and elsewhere, primary chlorination increases VOH 
from 10-20 g/dm? in the initial water to 80-404 yp/dm’ 
in the purified water reservoir. An effort is being made 
to eliminate this health hazard and reduce THM to 60 
mg/dm’ [sic] (MPC) by substituting ozonization for pri- 
mary chlorination. 


But unfortunately there has not yet been much research 
on questions of formation of harmful byproducts of 
ozonization of water with various degrees of contam- 
ination by organics — questions of the optimum ratio 
between added coagulants and ozone of the air mixture, 
technological particulars of the conditions of ozoniza- 
tion. Until now at most stations, the attempt to improve 
removal of impurities of organic origin from water at 
minimum cost has generally been limited to aeration 
in agitators and addition of a layer of granulated acti- 
vated charcoal in high- rate trickle filters. However, its 
sorption properties are retained for on!y 8-12 months 
frum the time of installation, and a noticeable reduction 
of effectivsness is observed within roughly 100 days of 
operation. After 60-70 days of use, the surface of grains 
is covered with finely dispersed slimy suspensions that 
contain aluminum oxide and other substances carried 
out of the settlers. After that, the upper layer acts only 
as a Coarse-grained first filter in the water flow. Regener- 
ation of carbon is not done at a large purification station 
because of the difficulties of the process and the high 





is prohibited without permission of the copyright owners. 











132 LIFE SCIENCES 


cost of processing equipment. Filter material is added 
to a depth of 20-25 cm on average once every two or 
three years. In the practice of treating water with com- 
plex physicochemical makeup, preference is given to the 
oxidation-sorption method in which ozonolysis products 
are Caught on granulated sorption filters. It has been sug- 
gested that these filters be comprised of a three-layer 
charge of macroporous and microporous carbons of dif- 
ferent grades with layers ranging in thickness from 0.5 
to 1.5 m each and grain size from 0.4 to 4.0 mm. With 
a filtration rate of up to 10 my/h and periodic water-air 
flushing of the upper layer, the filters provide the nec- 
essary final purification without additional regeneration 
of carbon for a year to eighteen months. 


It is known that partial destruction of molecules of or- 
ganic substances with oxidation by ozone can impair 
their sorbability on charcoal grains. A particular haz- 
ard is the presence in water of dissolved nonvolatile 
and high-boiling medium-weight and high- molecular 
organic compounds (hydrocarbons, surfactants) that are 
capable of forming complexes and associates with heavy 
metals, chlorine, phosphorus and other elements. In such 
cases the use of chlorine becomes ineffective. It is more 
advisable to use sorption final purification by a batch of 
powdered activated charcoals (PAC). In order to avoid 
nonproductive losses, during the least favorable seasons 
the addition of PAC is done ahead of the clarification 
filters for 5-10 days in doses of 10-20 mg/dm’. Exten- 
sive introduction of this process is inhibited by the ab- 
sence of production of ecologically clean equipment for 
preparing and dispensing carbon dust into the water to 
be treated. 


Analysis of technologies for purification of water with 
complex physicochemical makeup for drinking purposes 
in various nations of Europe and America has shown 
that in the case of elevated man- induced effects 
on sources of water supply in Europe, multistage 
purification technologies are generally used: settling in 
inlet ponds and horizontal settling basins; filtration; 
degassing; sorption on charcoal with the addition of 
ozone, chlorine and other oxidizers. The reagents used 
are alkalis, silica, coagulants, flocculants and lime. 


It has been proposed that the problem of treatment of 
drinking water under present-day conditions be solved 
on the basis of ecologically effective technologies 
developed in recent years, including at our institute 
{8, 9]. They do not put harmful wastes into the 
environment, and are capable of extracting from natural 
sources any components that are harmful to human 
health without transforming them to carcinogens nor 
impacting on the operation of the purification structures 
themselves. 
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We can also count among ecologically effective bio- 
logical methods of purification: multistage reageatless 
filtration with the use of coarse-grained prefilters and 
two-layer slow filters; reagentless filtration through aer- 
atadle biofilters, sometimes with preozonization; purify- 
ing underground water of hydrogen sulfide, ammonium 
nitrogen, petroleum products, phenols, iron and man- 
ganese on bioreactors and high-rate trickle (reagentless) 
filters, biosorbers. 


Unfortunately, the aforementioned methods are not 
ideal. They have a number of shortcomings: consider- 
able capital expenditures on construction of facilities 
due to the slow rate of filtration on slow filters; limited 
range with respect to color index of initial water with- 
out added use of oxidizers; a large expenditure of air 
is sometimes needed for normal operation of aeratable 
biofilters; the use of ion exchange or sorption materials 
requires additional sanitary-hygienic assessment of their 
long- term use. 


The greatest practical application may be made of 
combined technologies that use biological processes 
of purification on the first stage, and then chemical 
or physicochemical processes with minimum doses of 
added reagents. There are several such methods: 


1. Purification of surface waters with precleaning in 
artificial bodies of water by intensification of the process 
of self- cleaning. 


The technology provides for biotesting of water for se- 
lector choice, periodic aeration (sometimes ozonization) 
for the purpose of keeping microorganisms alive with 
subsequent final purification on conventional structures. 
On the very first stage, this method of treatment re- 
duces oxidizability of water by 30-50 percent, reduces 
the heavy metal content by 50-90 percent, and of am- 
monium nitrogen by 50-80 percent. 


From the standpoint of sanitary-ecological safety in sub- 
stantiating precleaning in artificial bodies of water, al- 
lowance should be made for: the effect of atmospheric 
pollutants on water quality; the abatement of processes 
of biological purification under winter conditions; the 
possibility of growth of bioplankton; the effect of cas- 
cades of artificial bodies of water on the microclimate 
of the locality; probability of a rise in level of stand- 
ing ground water in populated areas, which may entail 
flooding and swamping of the territory; construction of 
reservoirs, which is possible only when large unoccu- 
pied areas are available. 


2. Biological precleaning of water in “bioplateaus” or 
“biolchannels” with the use of higher water vegetation 
followed by purification with or without reagents. The 
high vitality and durability under adverse conditions of 
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more biodegradable forms. The advantages of the tech- 
nology are expressed in a tenfold multiplication of the 
amount of removed organic carbon, extension of the ser- 
vice life of activated charcoal to three years, reduction 
of the consumption of ozone and charcoal as compared 
with what it would be if these processes were used sep- 
arately. But the advantages of the method are especially 
appreciable in cases where water contains bioresistant 
organic substances in low concentrations. 


As basic areas of further research on sanitary- 
toxicological assessment of the technology, work 
should be done to evaluate the possibility of coloniza- 
tion of pathogenic bacteria, oa identifying the bacteria 
that get into water and their impact on subsequent 
decontamination, on determining factors that have 
an effect on formation of products of metabolism 
of microbes, their characteristics (biodegradability, 
absorptivity), on the interaction with chlorine, and so 
on. 


In analyzing the advantages and disadvantages of bio- 
logical methods of purification, consideration is often 
given to the question of possible mutagenic action of 
products of ozonolysis. It is noted that the formation 
of mutagens depends on the quality of the water being 
treated and the site of injection of ozone, and their ac- 
tivity increases with low temperatures and high doses of 
ozone (as much as 4 mg/liter). Preliminary purification 
by coagulation reduces the mutagenic action of water 
with subsequent ozonization. Filtering of water through 
granulated activated charcoal eliminates mutagenic ac- 
tivity if it is due to preliminary ozonization. 
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From the standpoint of sanitary-ecological safety, this 
technology leads to transformation of organic sub- 
stances into more biodegradable forms. 

4. reagent purification of water on filter flotation ma- 
chines with reagentless biological purification by filtra- 


structures. Subsequent aquifer filtration improves 


1. Sayfutdinov, M.M., “Specific Features of the Sanitary 
State of Northern Rivers, and a Hygienic Assessment 
of Conditions of Water Use and Public Health” in: 
“Gigiyenicheskiye aspekty okhrany zdorovya naseleniya 
TPK Sibiri i Kraynego Severa" (Hygienic Aspects of 
Protecting the Health of the Population of the Fuel 
Extraction Complex of Siberia and the Far North], 
Collection of Scientific MNIIG imeni FF. 
Yerisman, 1985 pp 158-163. 


2. Matveyeva, R.A., "Effect of Economic Activity on the 
State of Inland Bodies of Water. Overview,” Moscow, 
No 3, 1983, pp 66-86. 


3. Antipina, F.A., Koptyayev, V.G., Nikotin, N.N., 
“Health Assessment of Effectiveness of Measures 
to Prevent Contamination of Bodies of Water by 
Waste From the Pulp and Paper Industry” in: “Vo- 
prosy gigiyeny vodosnabzheniya i sanitarnoy okhrany 
vodoyemov" [Questions of Hygiene of Water Supply 
and Sanitary Protection of Bodies of Water], Collection 
of Scientific Papers, MNIIG imeni FF. Erisman, 
Moscow, 1973, pp 37-41. 


4. Sukhacheva, LF., et al., “Characteristics of Sanitary 
State of Volga Reservoirs in Connection with Planned 
Diversion of Part of the Runoff of Northern Rivers 
to the Southern Territories of the Nation” in: “San- 
itarnyye usloviya vodopolzovaniya i zdorovya nase- 
leniya v svyazi s pereraspredeleniyem rechnogo stoka" 
[Sanitary Conditions of Water Use and Public Health in 





is prohibited without permission of the copyright owners. 








134 


Connection With Redistribution of River Runoff}, Col- 
lection of Scientific Papers, MNIIG imeni FF. Erisman, 
Moscow, 1985 pp 69-77. 


5. “Sanitarno-gigiyenicheskiye aspekty skhemy kom- 


pleksnogo ispolzovaniya i okharny vodnykh resursov 

reki Volgi na 2010 g.” [Sanitary-Hygienic Aspects of 
Pian for Comprehensive Uss and Protection of Water 
Resources of the Volga River to the Year 2010), Re- 
port on Research, MNIIG imeni FF. Erisman, Moscow, 
1991. 


V svyazi $ Zagryazneniyem 
os Udiiantion cd Udiabion Water by Ga Feputadon af 
Kuzbass Industrial Region in Connection With Pollu- 
tion of Water Sources}, Moscow, 1992. 


7. Novikov, Yu.V., Tsyplakova, G.V., Tulenin, A.V., 
“Sanitarnyye kharakteristiki sostoyaniya 
vodoistochnikov Rossiyskoy Federatsii” (Sanitary Char- 
acteristics of the Current State of Sources of Water of 
the Russian Federation), Report on Research, MNIIG 
imeni FF. Erisman, Moscow, 1991. 


8. Yakovlev, S.V., Zhurba, M.G., “Providing Citizens 
With Safe Drinking Water," VODOSNABZHENTYE I 
SANITARNAYA TEKHNIKA, No 12, 1991. 


9. Zhurba, M.G., Lyubina, T.N., Mezeneva, YeA., 
ct al, “New Approaches to Treatment of Drinking 
Water,” VODOSNABZHENIYE I SANITARNAYA 
TEKHNIKA, No 1, 1994. 


The Drug Use Problem in the Republic of Byelarus 
and Prediction of Its Development 

957A0604A Moscow VOPROSY NARKOLOGII 

in Russian No 4, Oct-Dec 94 pp 36-38 


[Article by V.V. Lelevich and V.M. Sheybak, Grodno 
State University, Grodno, Byelarus (dean, Professor 
D.A. Maslakov]} 


[FBIS Translated Text] Any conclusions about the nar- 
cotics use problem in one country or another will always 
depend on the presence of reliable informational. Com- 
parisons between countries require comparable criteria 
and data collection methods. In.the initial stage of such 
research, analysis of data from the narcology service's 
statistical reports for as many years as possible may be 
of definite interest. The results of such analysis will un- 
doubtedly reflect both the quality of narcologists’ work 
and their interaction with medical, legal rights, and other 
institutions, as well as the degre= of administrative ac- 
tion regarding the level of narcotics use. 


increased by a factor of 23.1). 


general trends applicable to the republic as a whole 
also hold true for its individual oblasts; however, the 
number of drug addicts and abusers of toxic substances 
registered for the first time varies widely by individual 
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women (the corresponding for women are 2.40 
+/- 0.20 and 0.74 +/- 0.10) (P < 0.01 in both cases). 


24 years. Only 11.3 percent are over the age of 35 
years. Over time, the contingent on record has “aged” 
somewhat. The age of initial use of a narcotic or toxic 
substance was 21.33 for the contingent as a whole versus 
27.69 years for the contingent as of | January 1992. 

The ratio of males drug and toxic substance addicts to 
female addicts also changes with increasing age. In the 
15-19 age group, for example, there are 3.7 times as 
many male addicts as females, whereas in the 35 and 
older group, there are 8.1 times as many males. When 
age is not factored in, there are an average of 4.3 times 


among urban dwellers is 5.1 [sic] times higher (684 


noted that when compared with men, females were 1.1 
times more likely to prefer narcotics and 2.3 times less 
likely to prefer toxic substances. Among both men and 
women, the main routes of using narcotics were by in- 
jection (91.0 percent) and orally (4.8 percent). At the 

i among abusers of toxic substances, the in- 
ion and oral routes of use were preferred by 51.3 
37.2 percent respectively. It is noteworthy that fe- 
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The most “popular” drugs among Byelarus’s addicts 
were narcotics of the morphine series. Ai the present 
time, morphine addicts account for more than half of all 
addicts. In the past 10 years there has been a waveform 
change in the said indicator: it was al a minimum in 
1989 (44.4 percent) and subsequently rose steadily to 
1993 (55.3 percent). Among narcotics of the morphine 
series, opium was used most and its use has continued 
to increase over the past 10 years (from 25 percent in 
1983 to 47 percent in 1992). 
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957A0606A Moscow VOPROSY NARKOLOGII 
in Russian No 4, Oct-Dec 94 pp 39-43 


[Article by L. P. Ashmarin, R. A. Danilova, 1. M. Fe- 


ulated the ability to learn. The optimal dose for rats was 
around 150 ug for a rat weighing 200-250 g. Figures 4; 
references 8: 4 Russian, 4 Western. 


Search for New Drugs To Reduce Acute Alcohol 


957A0606B Moscow VOPROSY NARKOLOGII 
in Russian No 4, Oct-Dec 94 pp 50-56 
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Pharmacological Control of Emotionally-Rewarding 
Effects of Narcotics 

957A0606C Moscow VOPROSY NARKOLOGII 

in Russian No 4, Oct-Dec 94 pp 57-60 


[Article by EE. Evartau, A.V. Kuzmin, Academician I. 
P. Paviov St. Petersburg Medical University] 


(FBIS Abstract) Abused drugs and alcohol all increase 
dopaminergic synaptic transfer in the mesolimbic sys- 
tem. Vesicular release of dopamine is dependent on 
membrane depolarization, which is governed by the in- 
tensity and direction of Na*, K*, and Ca** movement 
through the membrane. The effect of some drugs has 
been significantly reduced or nullified by the administra- 
tion of centrally acting voltage-sensitive calcium chan- 
nel blockers. It is proposed that there is a dihydropyri- 
dine (DHP) -sensitive mechanism that is responsible for 
the rewarding effect of all typical abused drugs and al- 
cohol. DHP is a calcium channel modulator. Secondary 
messengers may also be involved in this mechanism. 
The effects of DHP and nonDHP calcium antagonists 
are studied and compared. The effect of DHP may be 
due to: 1) direct blocking/activation of calcium intakes 
through L channels; 2) blocking/activation of the re- 
cruiting of new calcium channels; 3) interference in the 
balance of cyclic nucleotides; 4) a direct effect on spe- 
cific expression of the genome and ribosomal synthe- 
sis of proteins (not experimentally confirmed); 5) direct 
modulation of release and exchange of dinorphins. Ref- 
erences 16 (Western). 


Mortality Among Intravenous Drug Addicts in 
Moscow (Epidemiological Study) 


957A0606D Moscow VOPROSY NARKOLOGI 
in Russian No 4, Oct-Dec 94 pp 80-85 


[Article by A.G. Vrublevskiy, V.F. Yegorov, Ye.A. 
Koshkina, T.B. Grechanaya, State Science Center of 


Narcology of the MZMP [expansion not given) of the 
Russian Federation] 

(FBIS Abstract] This paper presents the results of a ret- 
rospective cohort study of the mortality of intravenous 


drug users in Moscow from 1970 to 1992. A total of 519 
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autopsies were done. The top three causes of death are 
trauma, poisoning (presumably overdose), and cardio- 
vascular disease. Death occurred more frequently in the 
younger age brackets. Statistics are given on the per- 
centage of drug addicts in the general population over 
the time period of the study. Fluctuations in the statis- 
tics are explained. Tables 5; references 12 (Russian). 


Programs To Educate Medical Personne! At Drug 
Treatment Centers About the Prevention of HIV 
Infection 


957A0606E Moscow VOPROSY NARKOLOGII 
in Russian No 4, Oct-Dec 94 pp 86-91 


[Article by O.P. Saradzheva, N.A. Dolzhanskaya, N.V. 
Kharkova, State Science Center of Narcology of the 
MZMP [expansion not given] of the Russian Federation] 
(FBIS Abstract] This article provides an overview of 
the variety and content of programs developed in vari- 
ous countries to educate health care professionals about 
the treatment and education of those at risk and those al- 
ready infected with HIV. A number of international con- 
ferences have addressed the development of HIV/AIDS 
education programs for medical professionals who deal 
with these types of patients. The program developed 
in the US by NIDA is discussed. Other programs de- 
veloped in Western Europe, Hungary, and Poland are 
outlined. The urgent need for the development of simi- 
lar programs in Russia is noted. The reactions of health 
care providers to the incidence of HIV/AIDS among 
their patients are discussed. Information is provided on 
evaluation of the effectiveness of programs. References 
46: 5 Russian, 41 Western. 


Scientific Session of the Russian Academy of 
Medical Sciences on the Theme ‘Chemistry and 
Health [I]. Mechanisms of Toxic Effect of 
Substances Polluting the Environment’ 
9S5S7A06SSA Moscow MEDITSINA TRUDA I 
PROMYSHLENNAYA EKOLOGIYA in Russian 
Oct 94 No 10, pp 33-34 


[Article by I. P. Ulanova and A. I. Khalepo] 


(FBIS Translated Text) A Joint Scientific Session of the 
Department of Preventive Medicine and the Department 
of Biomedical Sciences of the Russian Academy of 
Medical Sciences (RAMS) on the theme “Chemistry and 
Health II" was held during the period 7-8 June 1994. It 
was devoted to a study of the mechanisms of the toxic 
effect of substances polluting the environment. 


The work of the scientific session was attended by about 
100 persons, of which 15 were academicians of the 
RAMS, 15 were corresponding members of the RAMS, 
36 were professors, doctors and candidates of sciences, 
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as well as practical health care physicians and other 
specialists of a number of institutions of Luc RAMS, RF 
State Commission for Sanitary- Epidemiological Over- 
sight, RF Ministry of Health and the Medical Industry, 
Russian Academy of Sciences and other departments, 
from the cities of Moscow, St. Petersburg, Nizhnyy 
Novgorod, Perm, Rostov-na- Donu, Saratov, Ufa and 
Cheboksar. 


The session was opened by N. F. Izmerov, academician 
secretary of the RAMS. He characterized the principal 
directions in the activity of the RAMS on the problem of 
preservation of the health of workers and the population 
under the present-day complex ecologic situation in the 
country. 


the basic concept of the program for the years immedi- 
ately ahead — creation of the premises for regional eco- 
logic stabilization with the remote objective of ensuring 
equilibrium between the conditions of socioeconomic 
development and maintenance of the health of the popu- 
lation. The authors feel that the priority tasks are: organ- 
ization of regional controlling information systems with 
a direct link to pollution sources; provision for thorough 
strong psychological support; many-sided allowance for 
the principal elements of the system (medical, ecologic, 
technical-economic); improvement of accelerated toxi- 
cometric methods on the basis of theoretical and espe- 
cially molecular toxicology. 


The principal report on molecular toxicology was pre- 
sented by L. A. Tiunov, academician RAMS (St. Peters- 
burg), who validated modern approaches for investigat- 
ing the mechanisms of modern detoxication and antiox- 
idant protection (AOP) for developing criteria for the 
harmful effect of environmental pollutants, as well as 
drugs for the prevention and treatment of intoxications. 
In this same direction B. T. Velichikovskiy (Moscow) 
reported new materials on the molecular and cellular 
mechanisms of the effect of fivrogenic dusts (long-term 
selective formation of active forms of oxygen (APO) 
in the lungs). The AFO play a decisive role in de- 
termination of methods for the removal of dust from 
the lungs, as well as in the pinpointing of pathologic 
changes developing under the influence of different fi- 
brogenic dusts. 


The role of AFO and the products of pro-oxidation of 
lipids (POL) in the development of mutagenic effects 
of environmental pollutants was demonstrated by S. B. 
Seredenin, corresponding member RAMS, and also A. 
D. Durnev, doctor of medical sciences (Moscow). The 


detection of the pro-oxidant mechanism of mutagenesis 
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In addition to program reports there were 24 display re- 


ports with specific results pertaining to the development 
of the priority scientific fields discussed in this session. 


9S57A0655B Moscow MEDITSINA TRUDA I 
PROMYSHLENNAYA EKOLOGIYA in Russian 
Oct 94 No 10, pp 42-43 


[Article by A. N. Demenkov, heat, Administration for 

Medical Assistance to the Population, and R. 
L. KhaJiicy, bead, Preventive Medicine Administration; 
Appe.dix No % to order of the RF Ministry of Health 
and the Medical Industry, No 130, dated 23 June 1994) 


(FBIS Translates Text) 
1. General regulations. 


1.1. An occupational pathology physician is a special- 
ist having a higher medical education in the “Therapy” 
specialization field and training in professional pathol- 
ogy in accordance with the qualification requirements 
a ee oo ee 


1.2. The occupational pathology physician performs his 
activity at an occupational pathology center. 


1.3. In his work the occupational pathology physician is 
guided by the legislative and norm-setting documents of 
the Russian Federation on matters relating to protection 
of the health of citizens and labor protection, regulations 
applicable to an occupational pathology center and 
the Federal Occupational Pathology Center and these 
regulations. 


1.4. The occupational pathology physician is subordi- 
nate to the director (head) of the occupational pathology 
center and the head physician of the health care institu- 
tion of which this center is a subdivision. 


1.5. The and dismissal of the occupational 
pathology physician is by the nead physician in accor- 
dance with current legislation. 

1.6. The occupational pathologist performs his work in 
collaboration with the physicians. of other specialties at 
the particular therapeutic- preveitive care facility. 


1.7. The activity of the mentioned specialist is moni- 
tored in accordance with established procedures. 


2. Punctions of the occupational pathology physician. 
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2.1. In accordance with the tasks of an occupational 
pathology center the occupational pathology physician 
who has received a certificate performs: — consultative 
reception of patients with occupational diseases, indi- 
viduals disabled as a result of occupational diseases and 
persons suspected of affliction with the mentioned dis- 


purposes enlisting the assistance of specialists of his 
and other health care institutions, as well as special- 
ists at medical and scientific research institutes; as a 
member of clinical-expert commissions, ascertains the 
relationship between the disease and the exposure to 
harmful and unfavorable work conditions; — qualified 
treatment and rehabilitation of those afflicted with oc- 
cupational diseases and those disabled as a result of oc- 
cupational diseases; —- draws up medical conclusions 
on the basis of the results of the consultation (extracts 
from the history of the disease) and issues recommen- 
dations for treating physicians in the place of residence 
on the work arrangements and management of the men- 
from the group with a risk of contracting occupational 
diseases; — clinical-expert evaluation of the quality of 
conducting preliminary and periodic medical examina- 
tions of those working under harmful and unfavorable 
work conditions; — under the established procedures 
directs patients and the disabled to the Court of Medi- 
cal Referees for Industrial Disability. 


3. Obligations of the occupational pathology physician: 


The occupational pathology physician has the obliga- 
tion: 

3.1. To analyze the incidence of occupational disease 
and disability due to occupational diseases. 


3.2. To perform sanitary-educational work, taking into 
account the specifics of work factors, and popularizing 
a healthy life style. 


3.3. To maintain statistical report documentation in the 
prescribed form and present it under the established pro- 
cedures to the occupational pathology center director. 


3.4. To upgrade his skills systematically and master new 
diagnostic and treatment methods. 


4. Rights of the occupational pathology physician. 
The occupational pathology physician has the right: 


4.1. To supervise the work of intermediate and junior 
medical personnel subordinate to him. 
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4.2. To upgrade his work skills with leave from his 
principal work place not less than once in 5 years at the 
expense of the employer or at his own expense. 


4.3. On a contractual basis to engage in work as part 
of licensing- accreditation and expert commissions of 
the territorial medical insurance fund (medical insurance 
Organizations) and other expert work under contract 
with health care agencies and enterprises. 

44. To receive payment for work under voluntary 
medical insurance and for rendering medical services 
for pay. 

4.5. To undergo certification examination for advance- 
ment to a higher physician category within the applica- 
ble time frame. 

4.6. Make proposals to the administration of the health 
care facility relating to matters of improving medical 
assistance. 

4.7. In disputed and conflicting situations consult health 
care agencies at higher levels, licensing-accreditation 
commission, independent expert commission and med- 
ical associations; make claims in court and before arbi- 
tration tribunals and respond to such claims. 

5. Responsibility of the professional pathology physi- 
cian. 

The occupational pathology physician bears the respon- 
sibility within the limits of his duties for decisions made 


independently. 


He bears responsibility in the manner established by law 
for illegal actions or inaction resulting in worsening of 
the health or death of a patient. 


Regulations Applicable to Occupational Pathology 
Center 


957A0655SC Moscow MEDITSINA TRUDA | 
PROMYSHLENNAYA EKOLOGIYA in Russian 
Oct 94 No 10, pp 43-44 


[Article by A.N. Demenkov, head, Administration for 
Organizing Medical Assistance to the Population, and R. 
I. Khalitov, head, Preventive Medicine Administration; 
Appendix No 12 to order of the RF Ministry of Health 
and the Medical Industry, No 130, dated 23 June 1994) 


(FBIS Translated Text) 
1. General regulations. 


1.1. An occupational pathology center is established by 
an order of the health care administrative agency of a 
component part of the Federation or a department on the 
basis of a republic (kray, oblast, okrug, city) hospital, 
medical-sanitary unit or clinic of the Scientific Research 
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Institute of the Federal Administration of Biomedical 
and Extremal Problems of the RF Ministry of Health 
and the Medical Industry and constitutes a structural 
subdivision of them. 


1.2. Departments of occupational pathology of medical 
institutes, faculties and institutes for the advanced train- 
ing of physicians, medical academies for postgraduate 
education and occupational pathology clinics of scien- 
tific research institutes can be organized on the basis of 
an occupational pathology center. 

1.3. In its work the occupational pathology center is 
ided by legislative and ——- pe 
the Russian Federation on matters of the protection of 
the health of citizens and labor protection and these 

lati 

1.4. The structure of an occupational pathology center 
is determined by the health care agencies relative to 
the infrastructure of the territory, the presence in it of 
industrial, construction, transportation and communica- 
tion enterprises having harmful and unfavorable work 
conditions, as well as relative to the structure and level 
of incidence of occupational disease and the numerical 
size of the groups requiring the carrying out of preven- 
tive, therapeutic, diagnostic and rehabilitation measures. 
1.5. The occupational pathology center is made up of 
rooms for consultations and departments (oriented on 
therapeutic and neurologic care) with a number of beds 
not less than 30. These subdivisions functionally interact 
with all the other hospital subdivisions. 


2. Tasks and functions of an occupational pathology 


center. 


2.1. The principal tasks of an occupational pathology 
center are: determination of the relationship between 


diseases and occupation, the restoration of health of 
patients and those disabled by occupational illnesses 
and individuals from the risk group, formulation and 
implementation of preventive measures and measures 
for reducing the incidence of occupational disease and 
work losses and disability due to occupational diseases. 
2.2. In accordance with its principal tasks an occupa- 
tional pathology center carries out: — thorough diag- 
nosis of occupational diseases and quali- 
fied treatment, rehabilitation and observation of patients 
with occupational diseases and those disabled by oc- 
Cupational diseases; — periodic medical examinations 
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of an occupational pathology center are set by the chief 
local conditions. 
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1. General regulations. 


1.1. The Clinkal Department of the Occupationd 
Medicine Scientific Research Institute of the Russian 
Academy of Medical Sciences (RALAS) performs the 
functions of the Federal Occupational Pathology Center 
(hereafter — the Center). 

a a Oe ee ee a 
and norm- setting documents of the Russian Federation 

relating to the health protection of citizens and labor 


protecuon and these regulations. 


1.3. The Center directors invoke the assistance of 
the clinical, Li»oratory and other subdivisions of the 


department when carrying out the designated tasks. 


14. The director of the Occupational Medicine Scien- 
tific Research Institute RAMS, with the agreement of 
the RF Ministry of Health and the Medical Industry, 
appoints and dismisses the Center director. 


2. The principal tasks of the Center are: 


2.1. Analyzing the health status of workers, the influence 
of harmful and unfavorat‘e work factors, and formulat- 


ing scientifically validated recommendations on upgrad- 
ing the health of workers. 


2.2. Formulating measures relative to medical and social 
rehabilitation of patients with occupational diseases and 
those disabled by them. 


2.3. Analyzing the activity of the occupational pathol- 
ogy service of the Federation and the general treatment 
network with respect to the rendering of medical assis- 
tance to workers, prevention of occupational poisonings, 
diseases and disability. 


2.4. In the most complex and conflicting situations, car- 
rying out expert evaluation of the relationship between 
disease and occupation and presenting detailed mate- 
rials for conclusions to be drawn by a Federal Experi 
Council. 


2.5. The conclusions drawn by the Federal Occupational 


Pathology Center are applicable for the entire territory 
of the Russian Federation and can be reexamined only 
by the Federal Expert Council. 


3. The Center has the right: 


3.1. To receive statistical reports approved under estab- 
lished procedures. 


3.2. By agreement with the RF Ministry of Health and 
the Medical Industry to check, within the limits of its 
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3.3. To make proposals on improving medical assistance 
and monitoring of the health of workers and to draw up 
purposeful territorial and branch programs. 


34. To use a maximum of 10 percent of the available 
beds at clinics for the diagnosis and treatment of patients 
with occupational diseases in especially complex and 
conflicting situations. 


Instructions on Procedures for Registry, 
Publication and Dissemination of Norm-Setting and 
Methodological Documents of the RF State 
Committee on Sanitary and Epidemiological 
Oversight 

9S7TAOGSSE Moscow MEDITSINA TRUDA I 
PROMYSHLENNAYA EKOLOGIYA in Russian 

Oct 94 No 10, pp 45-46 


[Article by L. G. Podunova, Chief Physician, Russian 









RF State Commitice on Sanitary and 
Oversight,” order No 138, 16 December 1993) 
(FBIS Translated Text} 


1. In accordance with the “Regulations on Procedures 
for Formulating, Approval and Official Introduction of 
Federal, Republic and Local Sanitary Rules and also on 
the Procedures for Official Introduction of All-Union 
Sanitary Rules in the Territory of the RSFSR,” approved 
by a resolution of the RSFSR Council of Ministers, No 
375, dated 1 July 1991, the sanitary rules, norms and 
hygienic standards are approved and put into effect by 
a resolution of the RF State Committee on Sanitary and 
Epidemiological Oversight (RF Goskomsanepidnadzor). 


Methodological documents (manuals, methodological 
instructions) are approved by the committee chairman 
— the Chief State Sanitary Physician of the Russian 
Federation — and in his absence — by the first deputy 
chairman of the committee, the Deputy Chief State 
Sanitary Physician of the Russian Federation. 


2. The following are presented for approval”: — draft 
of a resolution of the RF Goskomsanepidnadzor on ap- 
proval of a norm-setting document; — draft of a docu- 
ment approved by the responsible executive, head of 
the Sanitary Legislation Administration and directors 
of interested administrations; — expert conclusion and 
recommendations for approval by the Federal Commis- 
sion on Sanitary-Hygienic Normali.ation under the RF 
Goskomsanepidnadzor, — format of the document on a 
magnetic medium; — distribution of the approved doc- 
ument, signed by the head of the Sanitary-Hygienic and 
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Epidemiological Normalization Department of the San- 
itary Legislation Administration. 


3. The Information Publishing Center (IPC) of the RF 
Goskomsanepidnadzor within a 10-day period after re- 
ceiving from the Sanitary Legislation Administration a 
draft of a norm-setting or methodological document car- 
ries oul its technical editing and prepares a publishable 
format, after which three copies of the document draft 
and its format on a magnetic Carrier are presented to the 
indicated administration. 


The draft of a resolution of the RF 

nadzor on approval of a norm-setting documeat is pre- 
pared by the Sanitary Legislation Administration in ac- 
cordance with the established procedures. 


All three copies of the methodological documents must 
signed. 


ssuiten ales to buen ef bo autnas Gamanten 
cuhebdujed Gotan of to 1 Gekomael 
nadzor and a computer data bank is maintained. 
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“The procedures for work with drafts of norm-setting 
and methodological documents in the State Committee 
are defined in Instruction No 82, dated 18 November 
1993. 


RF Government Decree No 485, 6 May 1994: On 
Conducting Mandatory Certification of Permanent 
Work Places at Production Facilities, Means of 
Production and Equipment for Use in Collective 
and Individual Protection 


957A065SF Moscow MEDITSINA TRUDA I 
PROMYSHLENNAYA EKOLOGIYA in Russian 
Oct 94 No 10, pp 46-47 


[Article by V. Chernomyrdin, chairman, Government of 
the Russian Federation] 
(FBIS Translated Text] 


In accordance with the Principles of Russian Federation 
Legislation on Labor Protection the Government of the 
Russian Federation decrees that: 


1. The RF Ministry of Labor is assigned the task of 
organizing and during the course of 1994-1998 carrying 
out, jointly with feders’ <versight agencies and other 
interested fede. . .» of the executive authority and 
executive authori; ».dies of component parts of the 
Russian Federation, work on the mandatory certification 
of permanent work places at production facilities in 
accordance with labor protection requirements. 

Work on the mandatory certification of the means of 
production and equipment for use in collective and in- 
dividual protection, in accordance with the requirements 
of State Standards, in conformity to the Russian Feder- 
ation Law “On Certification of Products and Services,” 
is carried out by the RF Committee on Standardization, 


Metrology and C ‘ication. 


2. The RF Minisiy of Labor and the RF Committee on 
Standardization, Metrology and Certification is assigned 
the task of: — annually approving, beginning in 1994, 
a list of permanent work places at production facilities 
subject to mandatory certification in accordance with 


ments in the State Standards; — within a period of six 


months, presen:ing for approval Rules for Conducting 
Work on the Certification of Permanent Work Places at 


ductions for the labor protection fund. 

3. The federal agencies of executive x 

of executive authority of component parts of the Rus- 
sian Federation, directors of i ons 


tation of certification of permanent work places at pro- 
duction facilities; — carry out certification of permanent 


production facilities, means of production and equip- 
ment for use in collective and individual protection. 


Lasers in Emergency Abdominal Surgery 
957A0301A Moscow KHIRURGIYA in Russian 
Nov 94 No 11, pp 44-47 


[Article by Prof Yu.I. Kalish, K.1. Makarov, A.M. 
Khalmuratov, B.R. Khusainov, and K.M. Modartov, 
Republic Center for Laser Surgery (chief: Prof Yu.K. 
Kalish) based at Surgical Research Center (director: 
Academician V.V. Vakhidov), Tashkent] 


A study of mechanisms of beneficial effect of CO, 
lasers during surgery (DS) revealed that they activate 
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peripheral blood granulocytes, leading to shortening 
and improvement of the postoperative period [23]. In 
the case of emergency surgery, CO, make it possible 
to simplify the surgical technique, increase its radical 
nature, and prevent postoperative complications (50, 57, 
87]. HEL have also gained a firm foothold in pediatric 
surgery (48). 


A highly effective method of using CO, to clean out 
the abdominal cavity of patients with extensive purulent 
peritonitis at toxic and terminal stages was developed 
experimentally and is now used in clinical practice (89). 
Treatment of a surgical wound with a CO, defocused 
beam reduces bacterial contamination [59]. Use of HEL 
for vaporization of necrotic tissues in the presence of 
wound suppuration (seroma), followed by suturing and 
leaving a microirrigator in place made it possible to 
obtain healing by first intention in 98.1 percent of the 
cases [1]. 


The YAG (yttrium-aluminum garnet) laser beam has 
a stronger coagulant effect, so that it is recommended 
for treatment of the gallbladder base during cholecys- 
tectomies. In such cases, there are fewer complications 
in the postoperative period [39, 46, 68]. It was estab- 
lished that in emergency cholecystectomies, bile and the 
bladder base are infected more often than in scheduled 
surgery, and for this reason the sterilizing property of 
laser beams is emphasized [39]. 


Argon and YAG lasers are used to stop bleeding from 
the gastrointestinal tract (24, 65, 70, 77, 78). Temporary 
arrest is achieved in 93 percent of the cases; however, 
a final effect is achieved in 40 percent in the case of 
arterial bleeding and 80 percent, with venous bleeding 
from peptic ulcers. Laser photocoagulation with gas 
delivery at a radiation power of 50-60 W, which 
diminishes the danger of vaporization of the vascular 
wall [75] and perforation of the walls of a hollow organ 
[15], was validated experimentally and used in clinical 
practice for patients with ulcerative bleeding. 


The second group refers to low-energy lasers (LEL). 
LEL are used more in emergency surgery because of 
their availability, mobility and low cost. The mechanism 
of their action has been studied less, and it is more com- 
plex [47]. Helium-neon, semiconductor and ultraviolet 
lasers (HNL, SCL and UVL) are preferable. 


Transcutaneous laser reflexotherpay with HNL is an 
effective method of treating severe paralytic states of 
the intestine caused by acute peritonitis (AP). Devel- 
opment of side-effects and complications was not ob- 
served; fewer drugs are used to restore peristaltic and 
evacuatory functions of the intestine (8, 34, 74]. Laser 
reflexotherapy aimed at points in the region of the liver, 
gallbladder, pancreas and general action points in the 
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presence of acute cholecystitis (AC) and pancreatitis 
helps diminish pain, and the use of narcotic analgesics 
and spasmolytics is reduced by a mean of 10-15 per- 
cent, with improvement of general well-being and ap- 
petite [9]. Treatment of Zakharyin-Head zones has a 
good effect on the edematous form of recurrent acute 
pancreatitis [7]. 

Intravascular laser treatment of blood (IVLB) in con- 
junction with other forms of AP treatment improves the 
patients’ general condition, normalizes body tempera- 
ture faster, and leads to disappearance of symptoms of 
peritoneal irritation [26-29]. There is decrease in toxicity 
of plasma, level of medium-mass molecules, leukocyte 
index of intoxication, and there is earlier improvement 
of general condition (31, 81]. It has been established 
experimentally that IVLB for AP leads to normaliza- 
tion of oxygen balance of the small intestine and its 
functional state as a result of nonspecific detoxifying 
effect and, probably, improvement of microcirculation 
[14, 94]. IVLB demonstrated antimicrobial action: treat- 
ment of infected blood depresses growth of staphylo- 
cocci and proteus, but does not affect growth of E. coli 
and Ps. acrugenosa [38]. In the case of traumatic AP, a 
tendency toward normalization with onset of the DVS 
[disseminated intravascular coagulation?) syndrome was 
noted after IVLB, whereas suppuration, abscesses and 
pneumonia developed one-third as often as in a control 
group; mortality dropped from 12 to 5.9 percent [88]. 
The course of traumatic AP is milder in children as well, 
and treatment time is shorter [11]. In cases of compli- 
cated forms of AC, IVLB demonstrated an analgesic 
effect, earlier improvement of condition with normal- 
ization of blood formula and activation of immunity. 
The number of ications decreased by 18.2 per- 
cent and mortality, by 4.6 percent (63, 73]. A positive 
effect was also noted on experimental pancreatitis as a 
result of reduction of metabolic acidosis and activation 
of oxygen-transport function of blood [83]. A reliable 
rise in level of activity of LDH, pyruvate kinase, and 
glucose-6-phosphate dehydrogenase was demonstrated 
in cases of edematous and destructive form of acute 
pancreatitis after as few as two IVLB treatments in a 
dosage of 5 mW for 30 min. As a result, indications for 
surgery dropped from 8.9 to 1.9 percent and mortality, 
to one-fifth [12]. ['VLB prevents the turn to a stage of 
pyogenic dissolution (27, 28], normalizes levels of an- 
tioxidant enzymes [20], and with the necrotic forms it 
helps normalize pH, raise pO, and diminishes synthetic 
activity of the nuclear system of lymphocytes [96]. 


IVLB combined with low-intensity electromagnetic ra- 
diation aimed at biologically active points in the preop- 
erative and postoperative periods elicits a more marked 
immunological effect, makes it possible to limit and de- 
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crease the number of drugs used, and prevents develop- 
ment of complications (35). In the case of complicated 
acute pathology of abdominal organs — development 
of peritonitis with multiple organ insufficiency — the 
combination of IVLB and hematic sorption diminishes 
the degree of intoxication and enhances cellular immu- 


nity [21, 51). 

IVLB is combined with hyperbaric oxygenation (with 
absorption of energy by erythrocytes there is increase 
in amount of oxygen transported by blood hemoglobin 
(37]), and with application therapy using sorbents, 
which leads to rapid removal of necrotic tissue from 
wounds, shortens treatment time to almost one-half. No 
effect is noted on sensitivity of microflora to antibiotics 
{21}. 


The combination of intracardiac irradiation of blood 
through the subclavian vein with extracorporeal delivery 
of UV radiation to blood in AP cases diminishes man- 
ifestations of metabolic acidosis, and increases oxygen 
transport by hemoglobin [72]. Endaortic treatment has 
a more marked effect on blood [30]. 


Laser lymphohemotherapy of AP was found to be high} 
promising. It diminishes toxicity of blood, increases by 
1.5-2 times the spontaneous components of immune 
responses [44, 82, 97, 98). Delivery of radiation to blood 
in AP cases through an extracorporeal system (ELB) 
and the combination of ELB with thermal [sic] sorption 
{translator's note: probably typo for hematic sorption] 
(GS) [2]. The effect of treating autologous blood with 
lasers (ABL) is attributable to a large extent to the 
direct effect of lasers on immunocompetent cells [4]. 
Use of methods for determining the optic-crystal status 
of biological fluids is recommended for optimization of 
a postoperative course of HNL therapy [49]. 


DS treatment of the peritoneum in emergency surgery 
for various pathological states of abdominal organs can 
be administered either through a flexible lightguide [79] 
or a lightguide installed in the surgical lamp [36]. Var- 
ious dispersers are used to enlarge the treated area (36, 
37). In the treatment of AP, DS HNL to the inflamed 
region combined with intravenous fluorouracil leads to 
faster normalization of pancreatic enzymes, and short- 
ens treatment time [18]. HNL treatment of the abdomi- 
nal cavity during surgery for AP stimulates cellular and 
humoral immunity and general resisiunce, normalizes 
biochemical and systemic homeostasis, lowers moriality 
from 30 to 16 percent and reduces number of bea days 
from 35 to 20 (6). Positive results have been noted with 
the combination of DS and postoperative laser treat- 
ment of the abdominal cavity (64, 84, 85). With increase 
in laser energy there is decrease in lethal properties of 
staphylococcal toxin [3). 
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Endocholedochal treatment had a positive effect in cases 
of acute cholangitis and cholecystopancreatits [1 3). The 
lightguide is passed into the cavity of the gallbladder 

a cholecystostomy or drain in the common bile 
duct (67, 80, 90}, by 


laparoscopic microcholecystostomy 
[91]. This accelerates recovery by 5-7 days (67, 80], and 
when combined with HNL to the peritoneum it renders 
Superfiuous administration of antibiotics into the abdom- 
inal cavity, has an analgesic, anti-i and im- 
munostimulating action (90, 91]. Endocholedochal ra- 
diation improves the results of paracholedochal block- 
ade in cases of acute biliary pancreatitis, and it elimi- 
nates spasms of Oddi’s sphincter [60]. When conserva- 
tive management of acute pancreatitis is ineffective and 
there is a marked pain syndrome, a method was devel- 
oped for intragastroduodenal laser therapy through the 
endoscope lightguide. If a change from the edematous 
form to pancreatic necrosis is suspected intraduct ra- 
diation to the pancreas is used with success, and this 
also lowers mortality, number of complications, and 
duration of treatment [7]. Efficacy of laser treatment 
led to development of a program of combined use of 
lasers: combination of IVLB and ABL after GS [expan- 
sion unknown], which eliminates toxins and oxidation of 
metabolites of pathological reactions. As a result there 
was faster restoration of peristalsis, with decrease in vol- 
ume of abdominal exudate and attenuation of inflamma- 
tion in patients with AP, pancreatic necrosis, cholangi- 
tis, sepsis, etc. [79]. Use of IVLB with selective HNL 
treatment of thoracic sympathetic ganglia is desirable in 
cases of acute and chronic pancreatitis (95). 


HNL treatment of the peritoneum during surgery, com- 
bined with treatment of reflexogenic zones of the back 
in the projection of the sympathetic trunk and splanchnic 
nerve plexi in cases of acute obstruction of the intestine 
(AOI) also leads to faster normalization of blood, fi- 
bronectin concentration, circulating immunocomplexes, 
and stimulation of intestinal motility [5, 79]. The desir- 
ability of earlier use of HNL is stressed as a nonspecific 
biostimulator via active points in AP cases [79]. 


UVL have been studied less, and are used in different 
variants: transcutaneously, DS, postoperative (through 
a drain in the form of IVLB), as well as in programs 
of combined use. UVL, which accelerate regeneration, 
have a beneficial effect on healing of a sutured gastric 
wound with treatment directed through the abdominal 
wall [33]. UVL treatment of the abdominal cavity in 
the presence of tuberculous AP through a laparoscope 
or laparotomy led to involution of the process with 
decrease in number and size of tuberculous eruptions 
on the peritoneum and dramatic decrease in amount 
of exudate. In 97 percent of the cases there was no 
recurrence of the disease over a 3-year period [19]. 
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The effects of UVL on morphological state of the | wounds in the liver, pancreas, base of gallbladder, fol- 
intestine [32], its peristaltic activity, condition of the lowed by bacteriological testing, revealed sterile wounds 


in the presence of AOI and 


cyte index of intoxication, and leukocytosis [40]. It was 
shown that the combined use of UVL has a detoxi- 
fying effect (43). Single DS treatment and numerous 
postoperative treatments with a disperser on a model of 
small-intestine strangulated AOI was the most effective 
in eliminating spasms and raising arterial pressure in 
intestinal vessels; there was decrease in extent of de- 
struction of intestinal wall layers [71]. 


Multilaser radiation (MLR). Use of HEL and LEL, 


tion of multilaser programs using two or more types 
of lasers at different stages of treatment in order to 
achieve maximum effectiveness. MLR differs in time 
of treatment (before, during and after surgery) and type 
of lasers that are combined (HEL+HEL; HEL+LEL; 
LEL+LEL) [66]. In emergency surgery of the gastroin- 
testinaltract preference is given to organ-preserving op- 
erations with extensive use of lasers. CO, lasers are used 
for gastrotomy followed by argon-DS photocoagulation 
[77]. In addition, laser SPV [expansion unknown) with 
circular myotomy is used on the esophagus with dis- 
section of ulcer or duodenoplasty [16, 17]. Persistent 
suppression of acid production was observed. The inci- 
dence of recurrences dropped to one-fifth. In 92 percent 
of the cases good or excellent results were obtained [17]. 


Use of HEL and LEL during and after surgery improves 
considerably the results of surgical management of 
patients with AP and sepsis (62). Treatment with CO, 
lasers and HNL was used for purulent wounds after 
emergency intervention on the abdominal cavity, which 
creates conditions for faster cleansing of wounds and 
change of wound process to the regeneration phase 
7H CO, laser cholecystectomy and postoperative use 

LEL lead to noticeable decrease in frequency of 
caiiieden a6 daaien kal on 
it also has a high economic effect (69). 


In cases of surgical intervention for acute pathology of 
abdominal organs, use of CO, laser to transect the ap- 
pendix and base treatment with an unfocused beam of 


of the anterior abdominal wall in 90 percent of the cases. 
Postoperative HNL treatment of the wound region led 
to decrease in pyogenic complications [93]. DS use of 
CO, lasers and postoperative use of SCL in cases of 
acute cholecystitis lowered treatment time, accelerated 
repair processes and normalized physiological parame- 
ters [61]. 

Use of MLR is highly effective in AP cases on a 
program of DS laser, postoperative [TVLB (5-7 
days) + SCL to 4 fi (5-7days). As a result, there is 


[92]. The MLR program used on patients who have 
undergone emergency surgery for emergency pathology 
of abdominal organs, consisting of DS combination of 
HEL and HNL + postoperative HNL IVLB up to 10 
times + HNL through a drain up to 7-8 times + SCL 
reduces the frequency of complications from 8-10 to 2 
percent and decreases bed-days by 4 [86]. 

HNL) was used on patients with AOI. Treatment of 
anastomoses with UVL and HNL leads to improved 
regional hemodynamics, and healing of anastomotic line 
by first intention [71]. UVL and HNL treatment during 
surgery and postoperative treatment through a drain 
(UVL to the region of the pancreas and HNL to the 
omental bursa) in AP cases diminishes leukocytosis, 
normalizes biochemical parameters faster, improves 
coagulability of blood, and stabilizes redistribution 
mechanisms of blood cells in the bloodstream [58]. 


Recurrence of tuberculous AP was not observed in 29 
out of 30 cases over a 4-year period [19, 56]. Combined 
use of extracavitary HNL and intracavitary UVL in 
cases of acute cholecystitis with marked “periprocess” is 
more effective than separate use of HNL and UVL, and 
Causes earlier involution of inflammation in the gallblad- 
der wall [55]. Treatment of AP with HNL (IVLB) and 
SCL (postoperative, transcutaneous) revealed that there 
is increase in phagocytic activity of macrophages in 
peritoneal exudate, decrease in concentration of micro- 
bial cells, increase in number of peripheral blood lym- 
phocytes, activation of T lymphocytes, normalization of 
proportion of T and B lymphocytes, increase in concen- 
tration of IgA and IgG (10, 44, 52}. In addition, there 
is increase circulating blood volume, systolic pressure, 
central venous pressure, slowing of pulse, decrease in 
number of complications and deaths (53). DS and post- 
operative use of HNL IVLB and SCL confirms the high 
efficacy of combined use of LEL in combined treatment 
of AP [34]. Additional laparoscopic HNL treatment of 
destructive pancreatitis in 148 patients resulted in im- 
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provement of biochemical, immunolog‘cal and physio- 

logical constants; it also reduced mortality from 33 to 

18.1 percent and complications by 21 percent [54]. 
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in the same Krasnodar Kray, according to specialists’ 
evaluation, up to 40 percent of the treatments were 
Carried out without the proper economic substantiation. 
Undoubtedly, deprived of money injections, farms will 
evaluate the need for chemical protection more strictly. 
They themselves will have to pay for pesticides— 
and not little! The ruble is becoming a distinctive 
controller, a sort of our “nonstaff inspector.” And this, 
not temporarily' 

We will not underestimate the role of Russian sanitary- 
epidemiological oversight. This is a large collective of 
highly skilled specialists with a wealth of practical ex- 
perience, who have well-deserved prestige in localities. 
We have not lowered our demands and discipline and, 
as far as technical equipment is concerned, in recent 
years it has even been possible to replenish it. We have 
purchased and continue to purchase gas chromatographs 
and other equipment for toxicological control laborato- 
nes and we train personnel. 


Neypert: Viadimir Ivanovich, a great deal can be said 
about the interesting work of sanitary-epidemiological 


which, incidentally, are accepted throughout the civi- 


substances, which have not been subject to an all-around 
check and fulfillment by supplier firms of generally ac- 
cepted conditions, have Russian registration 
is an obvious flaw in the activity of the State Commis- 
sion on Chemical Plant Protection Agents. 











protection of the population and the environment against 
unfavorable factors, a kind of monitoring, which will 
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harvest. We will monitor the situation and check those 
whom we place under suspicion. The rest is the task of 


departmental control. 


Neypert: For example, of toxicological control labora- 
tories of plant protection stations? 


Chiburayev: Let us be more precise. We will cal 
Oversight laboratories toxi- 





organizations. . 
on a commercial basis they will inform land users of 


of their technologies, or - 
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is 
to detect an unknown substance in a border laboratory. 
Preventive work is more important. It is envisaged that 


the same time, we ourselves have also accumulated ma- 
terials on toxicology in exporter countries. So that con- 
trol will be selective here. The goods of a businessman, 
who proved to be an irreproachable observer of sanitary 














are interested in living on clean land and in breathing 
fresh air. Let us strive for this together! 


Seminar on Application of Biological Agents 
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[Article by V.A. Nagovitsin, chief of the Kirov Plant 


in Kirov on 8-10 August 1994. 


Representatives of the oblast administration, managers 


and chief agronomists of oblast and rayon plant protec- 
ion stations from the country's 14 oblasts and republics, 
and scientists from the All-Union Scientific Research 


Association (Kirov) took part in the seminar. 

V.A. Nagovitsin, chief of the Kirov Station, talked about 
the situation with plant protection in the oblast, noting 
that 
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The speech by Yu.L. Mironenko, director of the Omut- 
ninsk Soentfic Production Base, on the 


grain crops and potatoes. 
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Federal Goal-Oriented Program Was Approved 
957A0118C Moscow ZASHCHITA RASTENIY 
in Russian Nov 94 No ll, p7 


[Article: “Federal Goal-Oriented Program Was Ap- 
proved" } 


(FBIS Translated Text) The decree dated 5 June 1994 of 
the Government of the Russian Federation approved the 
Federal Goal-Oriented Program for the Proiection of the 
Russian Federation Tersitory Against the Importation 
and Spread of Especially Dangerous Infectious Diseases 

in People, Animals, and Plants, as Well as Toxic Sub- 
stances, for 1994-1997. The realization of this program 
on the basis of intersectorial coordination and interac- 
tion with bodies of executive power was entrusted to 


Ministry of Health Care and Medical Industry, as well 
as to all the interested federal bodies of executive power 
of the Russian Federation. 


In the current year the financing of the indicated pro- 
gram, as an exception, is planned with resources of the 
reserve fund of the Government of the Russian Fed- 
eration for the elimination of consequences of emer- 


the State Committee for Sanitary-Epidemiological Over- 
sight, must provide for the necessary volumes of financ- 
ing for the fulfillment of this program in federal budget 
drafts. 


It is recommended that bodies of executive power of 
Russian Federation components, with the participation 
of the State Committee for Sanitary-Epidemiological 
Oversight and the Ministry of Agriculture and Food, 
develop regional programs for the protection of appro- 
priate territories against the importation and spread of 
especially dangerous infectious diseases in people, ani- 
mals, and plants, as well as toxic substances, and finance 
them with funds of budgets of Russian Federation com- 
ponents. 

it was decided to assign part of the funds received 
from enterprises and organizstions, irrespective of forms 
of ownership, as well as from citizens, in the form 
of sanctions for violations of sanitary, veterinary, and 
phytosanitary rules of import and sale of food, livestock, 
and plant products for the development and equipment 
of institutions for sanitary-epidemiological, veterinary, 
and phytosanitary control. 


According to the decree, all institutions, which ensure 
sanitary-epidemiological, veterinary, and phytosanitary 
control at points of crossing through the state border 
of the Russian Federation, must be reckoned among 
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organizations, for which privileges in the payment for 
services, including for communication, electric power, 
water and heat supply, and leasing of premises, are 
established. 

Workers at these services are granted the right of free 
passage on intracity transport (except for taxis), as well 
as on buses and railroad transport of suburban and in- 
trarayon lines, during their performance of official du- 
ties. Special attention is paid to conditions of daily life 
of specialists exercising sanitary-epidemiological, vet- 
erinary, and phytosanitary control at points of crossing 
through the state border of the Russian Federation. 


Federal Goal-Oriented Program for the Protection 
of Russian Federation Territories Against the 


as Well as Toxic Substances, for 1994-1997 
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[Federal Goal-Oriented Program for the Protection of 
Russian Federation Territories Against the Importation 
Se ee ee ee ee 

in People, Animals, and Plants, as Well as Toxic 
Substances, for 1994-1997; (set forth with regard to 
problems of improvement of the phytosanitary state in 
the Russian Federation territory)) 


{FBIS Translated Text] At present the protection of the 
Russian Federation territory against the importation and 
spread of especially dangerous infectious diseases in 
people, animals, and plants, as well as toxic substances, 
is Carried out in accordance with the RSFSR Law on 
the Population’s Sanitary-Epidemiological Well-Being, 
the Russian Federation Law on the State Border of the 
Russian Federation, and the Russian Federation Law 
on Veterinary Science and is entrusted to the State 
ee ee ee ee ee 
Service, the State Plant Quarantine Inspectorate, and 
corresponding services of the Ministry of Defense, the 
Ministry of Railways, and the Ministry of Health Care 
and Medical Industry. 


An increase in the number of cases of importation 
into the country of dangerous diseases and plant pests, 
which, for the elimination of the consequences of 
their spread, require substantial financial and material 
expenditures, is one of the factors having an unfavorable 
effect on the phytosanitary situation. For 
expenditures on the elimination of the consequences of 
the importation of the quarantine khapra beetle pest total 
1.4 billion rubles. 


The situation has become greatly aggravated in connec- 
tion with the sharply increased flow of deliveries from 





is report may contain 


material. Copying and dissemination 


copyrighted 
is prohibited without permission of the copyright owners. 











154 


abroad into the Russian Federation of food products, 
food raw materials, and consumer goods, which pose a 
real and potential danger for consumers and can have 
a negative effect on the sanitary-epidemiological and 
phytosanitary situation. At the same time, a significant 
number of Russian and foreign suppliers evade the ful- 
fillment of existing sanitary and quarantine rules deter- 
mining the procedure for the import of food and plant 
products, which is aggravated by the lack of an effec- 
tive control system. 


The development in recent years of a wide network of 
international relations at federal, regional, and local lev- 
els and the significanily higher level of international 
passenger and freight shipments have brought about an 
increase in the number of points of crossing through 
the state border of the Russian Federation at airports, 
sea and river ports, railroads, and superhighways, which 
are not equipped properly. The situation is aggravated 
by the fact that over a wide area of the Russian Federa- 
tion, in fact, there is no state border with CIS countries, 
which makes it possible to import freight without the 
ate sanitary quarantine points. 

The indicated reasons lead to a deterioration in the 
phytosanitary situation. 


To ensure the sanitary-epidemiological and phytosani- 
tary protection of the Russian Federation territory, 289 
border control-crossing points operate at present. Pur- 
thermore, on the border with CIS member states 106 
customs control points were opened. The opening of 
another 50 points of crossing through the state border 
of the Russian Federation is planned. However, existing 
and newly opened crossing points do not meet modern 
requirements for material-technical equipment and in- 
strumentation and are not staffed with a sufficient num- 
ber of skilled personnel, which complicates the exer- 
cise of control. The establishment of such points on the 
state border of the Russian Federation is carried out at 
unsatisfactory rates owing to the lack of the necessary 
financing for their maintenance and equipment. 


The establishment of a system of border organizations 
and institutions coordinating their efforts with customs 
bodies of the Russian Federation and border troops of 
the Russian Federation and equipped with modern tech- 
nical facilities, which rule out the possibility of importa- 
tion and spread of especially dangerous infectious dis- 
eases, quarantine plant pests, and toxic substances, is 
anticipated. At the same time, plans are made for the 
Organization of regional centers of laboratory control, 
which will be entrusted with the conduct of the neces- 
sary research by means of modern technical facilities 
and instruments. 
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All this requnes from federal bodies of executive power 
and bodies of executive power of Russian Federation 
components the strengthening of organizations and 
institutions of state control services on the state border, 
improvement of Russian Federation legislation on these 
matters, and creation of the necessary material and 
technical potential znd a system of interdepartmental 
information support. 

Financial resources for the fulfillment of this program 
must be provided in the federal budget, as well as in 
budgets of Russian Federation components. 
Realization of the program will ensure a reduction in 


oversight 
and control on the state border of the Russian FPeder- 
ation; 


—scientific and personnel support for state control 
services; 
—establishment of an interdepartmental automated in- 
formation system of control (AIS Sanokhrana) over ar- 
rivals from abroad; 

-—instrumental and miaterial-technical development of 
State control services; 

—international cooperation with similar bodies and 
services of contiguous and foreign states. 

The following are the basic directions in the improve- 
ment in the system of organization of state sanitary- 


epidemiological and phytosanitary oversight and control 
on the state border of the Russian Federation: 


—development of legally binding acts on the protection 
of the Russian Federation territory against the importa- 
tion and spread of pathogens and toxic substances; 


—development of legal and other normative acts regu- 
lating the activity of appropriate state control services 
and other interested organizations concerning the pro- 
tection of the Russian Federation territory against the 
importation and spread of especially dangerous infec- 
tious diseases in people, animals, and plants, as well as 
toxic substances; 

—establishment and development of a system of or- 
ganizations and institutions ensuring state sanitary- 
epidemiological, veterinary, and phytosanitary oversight 
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of a software package and of a federal 
Gata bank for control over imported goods and freight 


—construction of new and reconstruction of existing 
tosanitary laboratories, and of border plant quarantine 


quarantine 
cooperation was carried out. Some of them also con- 
tinue to be in effect now, while others are revised and 
renewed, being guided by the new realities of indepen- 
dent states of the former Union and the socialist camp 
a 


as a whole. 
An agreement on cooperation in the field of plant 
quarantine and protection between the governments 
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of the Russian Federation and Mongolia was signed 
recently. An effective prevention of the importation and 
spread of quarantine discases, pests, and weeds is its 
biecti 

The parties agreed to carry oul in their territories an 
examination of agricultural and forest land for the de- 
tection of infection with quarantine pests, diseases, anu 
weeds indicated in addenda and to take the necessary 
steps (including chemical, biological, and other methods 
and means) to localize and eliminate foci of quarantine 
organisms and to prevent the penetration of the lat.z 
from the territory of one state to the territory of another 
with exported plants and products of plant origin and in 


Sap teneEeiery ConteE: af Cho Sender poles f Gis Enperter 


imtended for diplomatic and other missions, including 
cases of donation and scientific exchange. 


Transport facilities used for the transport of plants 
and products of plant origin from the territory of one 


ing party every batch of pleats and products of plant 
cng also be accompanied by a phytosanitary cer- 
ate. 
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The contracting parties will exchange information on 
the fulfilled measures, existing laws, decrees, and rules 
CNRS See 

achievements in this field; inform 
ey my pa pe ae yy 
tion of quarantine organisms in border regions and of the 
adoption of measures; in case of the appearance of new 
quarantine organisms immediately inform each other of 
this and, if necessary, take joint control measures. 


By agreement the contracting parties can introduce 
changes in and supplements to lists of quarantine 
organisms indicated in addenda. 


The agreement also provides for an exchange of sci- 


tries. It is concluded for 5 years and is automatically 
extended if none of the contracting parties informs the 
other party in writing of its intention to discontinue its 
operation no less than 6 months before the expiration 
of the current period. 

A list of quarantine objects of significance for Mongolia 
is published below. The list of pests, diseases, and 
weeds of significance for the Russian Federation was 
published in the journal previously (No 1, 1993). It will 
be republished in one of next year’s first issues with duc 
regard for possible changes and supplements. 


List of Quarantine Objects 
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{List of Pests, Diseases, Plants, and Weeds of Quaran- 
tine Significance for Mongolia] 
[FBIS Translated Text] 


Plant Diseases 

Potato canker Sinchitrium endobioticum (Schilb) Indian 
common bunt of wheat Tilletia (Neovossia) indica Pera 
Mitra Covered or stinking smut of wheat Tilletia panci- 
cii Bud. et Ran Bacterial tomato canker Corinebacterium 
michiganensis Blight of fruit trees Erwinia amilovora 
(Burill). Com. S. A. B. Yellow disease of hyacinths 
Xanthomonas hiacinthi (Wakker) Dovson Clove wilt 
Pseudomonas carophylli Starr. and BurkLider Diplodia 
dry rot of corn Bacterium stewartii (Smith) Bargey 


Plant Pests 


Potato moth Phthorimaea operculella Zell Colorado 
potato beetle Leptinotarsa decemlineata Say Oriental 
fruit moth Grapholitha molesta Busck Manchurian apple 
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psilostachya D. C. Ciliate sunflower Helianthus cil- 
iaris D. C. California sunflower Helianthus californi- 
cus D. C. Linear-leaved nightshade Solanum elacagni- 


mum Murr. Field dodder Cuscuta campestris Juncker. 
Thin-stalk dodder Cuscuta approximata Babingt. Few- 
flowered Cenchrus Cenchrus tribuloides L. 


Nematodes 


Pale potato root celworm Globodera pallida (Stone) 
Behrens. Golden nematode of potato Globodera 
rostochiensis Woll. Southern root knot nematode 


Meloidogyne incognita Kaf. et Nite. 


On What Are Scientists Working? 
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{Interview with VA. Zakharenko, 
secretary, conducted by N.A. Tsupkova] 


[FBIS Translated Text) How the work of the Depart- 
ment of Plant Protection of the Russian Academy of 
Agricultural Sciences is built and priority directions 
in its activity are discussed in the interview of our 


correspondent with academician-secretary V.A. Za- 
kharenko. 


academician- 


Tsupkova: First, | would like to know what the 
department's structure is now? 


Zakharenko: The bureau is the working body. It 
includes 17 people—academicians, corresponding 
members, leading scientists, production workers, and 
the editor-in-chief of the journal ZASHCHITA RAS- 
TENIY. The academician-secretary and specialists 
perform all current work in the department. 
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Sections and commissions carry out the methodological 
guidance of scientific research. The following sections 
operate: of phytosanitary monitoring (it is managed by 
S.S. Sanin, All-Union Scientific Research Institute of 
Phytopathology), of biological plant protection meth- 
ods (G.A. Beglyarov, All-Union Scientific Research In- 
stitute of Phytopathology), of plant immunity to pests 
and diseases (academician P.i. Susidko, All-Union Agri- 
cultural Correspondence Training Institute), of regula- 
tors of behavior, development of insects, and genetic 
methods of control (corresponding member V.N. Burov, 
All-Union Scientific Research Institute of Plant Pro- 
tection), of plant quarantine (A.I. Smetnik, All-Union 
Scientific Research Institute of Plant Quarantine), of 
mechanization of technological processes (A.K. Lysov, 
All-Union Scientific Research Institute of Plant Protec- 
tion), of chemical methods (corresponding member of 
the Russian Academy of Sciences N.N. Melnikov), and 
of economics and organization of plant protection (AF. 
Chenkin, Central Institute of Agrochemical Services for 
Agriculture). The following commissions operate: on 
control of weedy vegetation (Yu.Ya. Spiridonov, All- 
Union Scientific Research Institute of Phytopathology), 
on fungus diseases in plants (corresponding member 
N.M. Golyshin, All-Union Scientific Research Institute 
of Selection and Production of Vegetable Crop Seeds), 
on nematode diseases (L.A. Guskova, All-Union Sci- 
entific Research Institute of Plant Protection), on bac- 
terial diseases (Ye.V. Matveyeva, All-Union Scientific 
Research Institute of Phytopathology), on viral and mi- 
coplasmal diseases (Yu.I. Vlasov, All-Union Scientific 
Research Institute of Plant Protection), and on protection 
of grain and other agricultural products during storage 
(G.A. Zakladnaya, All-Union Scientific Research Insti- 
tute of Grain and Its Processing Products). 


Three institutes—the All-Union Scientific Research In- 
stitute of Plant Protection (St. Petersburg), the All- 
Union Scientific Research Institute of Phytopathology 
(Moscow Oblast, Golitsyno), and the All-Russian Sci- 
entific Research Institute of Biological Plant Protection 
(Krasnodar)—are directly under the management of our 
department. We also coordinate the work of regional 
institutes, in particular of the Far Eastern Scientific Re- 
search Institute of Plant Protection. 


Moreover, in the system of the Russian Academy 
of Agricultural Sciences there are many sectorial and 
regional agricultural institutes and they have divisions 
or laboratories of plant protection, which we affect 
through the academy's appropriate departments—of 
plant growing and farming. If these institutes infringe 
upon the work on plant protection in some way, we 
try to solve this problem within the framework of the 
Russian Academy of Agricultural Sciences. 
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tions of other departments—the All-Russian Institute of 
Plant Protection (Voronezh Oblast, Ramon) and the All- 
Russian Institute of Plant Quarantine (Moscow Oblast, 
Bykovo). 


Members of the bureau of the Department of Plant 
Protection are directors of these institutes and, naturally, 
we solve all important problems jointly. 


Tsupkova: However, this is Russia, but how many 


scientists actively participating in the department's work 
have remained outside it... 


Zakharenko: Indeed, this is a problem. After all, joint 
work was conducted for many years. The weakening of 
relations has struck a painful blow to research results. 
However, I would not dare to say that these relations 
were broken off. Realization o/ the importance of scien- 
tific contacts has persisted both with Russians and with 
their colleagues from the near abroad. Bilateral relations 
between the Russian Academy of Agricultural Sciences 
and agricultural and agrarian academies of CIS countries 
are maintained and proposals for a draft of an overall 
program for scientific and technical cooperation have 
been prepared. Good relations have been established 
with scientists from such institutions, for example, as 
ihe Nikitskiy Botanical Garden (the use of biologically 
active substances in plant protection and viral diseases 
are studied jointly with them); the Kazakh Scientific 
Research Institute of Plant Protection and the Uzbek 
Scientific Research Institute of Plant Protection (biol- 
ogy of locusts and their control); the Ukrainian Insti- 
tute of Microbiology and Virology (viral and mycuplas- 
mic diseases and microbiological plant protection); the 
Zhitomir Agricultural Institute (biological methods); the 
Belorussian Scientific Research Institute of Plant Pro- 
tection (phytosanitary monitoring and organization and 
economics of plant protection). 


Unfortunately, personal meetings do not occur as often 
as we would like, although we send invitations to 
many scientists for bureau sessions and for various 
conferences. It is difficult to blame anyone for this. It 
is well known how expensive moves, flights, and hotels 
are today. Also for the same reasons our specialists do 
not travel often. 


Tsupkova: Probably, contacts with scientists in the far 
abroad are even less frequent. 


Zakharenko: Not really. The recognition of our scien- 
tists at an international level makes it possible to main- 
tain contacts, especially on the basis of bilateral agree- 
ments. It is a matter of training, familiarization with 
work, and exchange of information. 
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I would cite the All-Union Scientific Research Institute 
of Plant Protection as an example. It takes advantage of 
every opportunity to send capable young scientific asso- 
Ciates and graduate students to foreign research centers 
for a training period and for scientific symposiums and 
seminars and supports them in the search of grani: and 
during the preparation of a comprehensive work pro- 
gram. Scientific contacts with Soscign scientific orgasi- 
zations are being developed. 


Our scientists often receive invii2zions from foreign col- 
leagues for participation in joint research. For exam ple, 
A.V. Lachinskiy, a scientific associate at the A!i-Union 
Scientific Research Institute of Plant Protection, undez- 
went training over a period of many months at the Inter- 
national Center for Locust Control in France. As a re- 
sult of joint work, a monograph on Morocco locusts was 
prepared and published in French. The plan of the All- 
Union Scientific Research Institute of Plant Protection 
for the future includes joint laboratory and field research 
and taking advantage of the opportunities afforded by 
the International Association for Financial Support of 
CIS and countries of the European Union—INTAS. 


Last year A.O. Avrova, a graduate student at the All- 
Union Scientific Research Institute of Plant Protection, 
underwent a period of training at the laboratory of 
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conversion of defense enterprises. But nothing is hap- 
pening... the results of many years of work—sketches 
and documents—collect dust somewhere on shelves. 


Tsupkova: What is to be done? 


Zakharenko: We will not give a clear answer. The 
academy does not have spare money. Nor is it likely that 
the ministry will be able to make a centralized order. 
Apparently, under conditions of the market economy 
one must seek the way out on one’s own. The demand 
for instruments is great—hboth institutes and plant pro- 
tection stations are interested in them. 


Now it is much simpler to buy computers—about 20 
plant protection stations have purchased them. However, 
they are used poorly in production. Meanwhile, many 
information retrieval systems for the phytosanitary mon- 
itoring of grain crops, potatoes, and other crops have 
been developed. Unfortunately, these programs have not 
yet been claimed by oblast plant protection stations. This 
is connected with the insufficient development of con- 
tractual relations between developers and consumers of 
programs and the poor training of specialists at some 
stations in the use of computer equipment. In Krasnodar 
Kray, Voronezh Oblast, where matters of computeriza- 
tion of plant protection have begun to be dealt with 
earlier than in other places, software and the use of per- 
sonal computers pose no problem. 


Tsupkova: | would like you to dwell on another im- 
portant direction—development of stable varieties. For 
decades it was said that selectioners and immunologists 
shouls work jointly from the first experiments in the de- 
velopment of a variety, but, in practice, the latter joined 
only the testing of a variety at the last stages of se- 
lection. How do matters stand today with selection for 
resistance? 


Zakharenko: Such joint work is carried out at insti- 
tutes of plant growing specialization, where laboratories 
of plant protection have prominent scientists capable of 
heading it. Selection for resistance is most successful at 
the Krasnodar Scientific Research Institute of Agricul- 
ture. Yu.M. Puchkov, academician of the Russian Agri- 
cultural Academy, and M.I. Zazimko carry out work 
on immunity on grain crops there. A number of not 
very susceptible potato varieties have been developed 
at the All-Union Scientific Research Institute of Potato 
Farming. For many years selection work at this institute 
has been going on with the direct participation of AS. 
Volovik and L.N. Trofimets. 


With regard to other crops the situation remains as be- 
fore: Contact is made at the last stage, when a variety 
sample has been studied and transferred to the Plant 
Protection Institute for testing. The situation has de- 
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teriorated in some respects: Previously, the All-Union 
Scientific Research Institute of Plant Protection period- 
ically conducted classes with selectioners and trained 
them in methods of evaluation for resistance. Now even 
this is not being donc. In many selection institutions 
staff reduction occurs primarily at the expense of im- 
munologists. 

Tsupkova: You talked about the need for an integrated 
approach in plant protection with a minimum applica- 
tion of chemical agents with due regard for phytomon- 
itoring data. In practice, however, I see a kaleidoscope 
of imported preparations and recommendations of pro- 
ducer firms with strict schemes of their application. How 
to tie such recommendations to the requirements for an 
integrated plant protection? 

Zakharenko: Our country is very diverse in its condi- 
tions. In various regions in connection with production 
tasks any system can exist, beginning with a system 
with an intensive application of pesticides and ending 
with the growing of products without the application of 
chemical agents in the production of ecologically pure 
products. 

The differentiation also depends on the crop. Some 
can be cultivated without an intensive application of 
chemical agents, while others cannot. There is also a 
dependence on crop rotation. In grass-arable rotation 
plant protection virtually is ensured with a minimum 
number of treatments. But there are single crop rotations 
saturated with certain crops, where it is impossible to 
manage without an intensive application of chemical 
agents. Therefore, there is no unequivocal answer here: 
There is a need for a differentiated approach with due 
regard for the economy and ecological tasks. 


With regard to the diversity of the assortment of 
preparations this is not bad. The wide market of 
pesticides prevents the danger of a monopoly of large 
chemical concerns for rural commodity producers. It 
must not be forgotten that, the more diverse the set 
of preparations from various categories of chemical 
compounds is, the easier it is to prevent the appearance 
of resistant forms of harmful organisms. Another thing 
is important: There must be an objective advertising 
and the possibility of an objective selection of the best 
preparations and variants of their application. 


Tsupkova: Viadimir Andreyevich, with the increase in 
the number of private farms a need for other technolo- 
gies and equipment different as compared with tradi- 
tional ones will appear. Not receiving such centralized 
orders today, science will not be able to meet produc- 
lion requirements tomorrow. Can the Russian Academy 
of Agricultural Sciences keep aloof when the structure 
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of all agrarian production changes? Probably, it is nec- 
essary to improve the direction of the scientific activity 
of subordinate institutes with due regard for the new 
realities and to find organizations interested in new de- 
velopments and prepared to finance them. 


Zakharenko: Scientific support for plant protection on 
peasant (private) farms forms part of the basic and pri- 
ority programs of subordinate institutes—the All-Union 
Scientific Research Institute of Plant Protection, the All- 
Union Scientific Research Institute of Phytopathology, 
and the All-Union Scientific Research Institute of Bio- 
logical Plant Protection. We believe that the AKKOR 
[Russia's Association of Peasant (Private) Farms and 
Agricultural Cooperatives] system could piay a signifi- 
Cant part in scientific support for peasant farms. How- 
ever, the department's contacts with this organization 
indicate that it does not consider the problem of plant 
protection one of the top-priority ones, which is quite 
urgent at present. Central and regional AKKOR appara- 
tuses do not have specialists, who would be connected 
with plant protection and be responsible for its scien- 
tific, material-technical, and financial support. 


Formally, the state encourages farmers to carry out 
protective measures, but there is no mechanism of 
realization. With appropriate AKKOR activity state 
and local resources could be found for scientific and 
production support for plant protection on private farms 
and for the recruitment of institutes subordinate to the 
Russian Academy of Agricultural Sciences for scientific 


developments. 


The number of private farms grows every year. Without 
protective measures land areas turn into breedings 
grounds of weeds and reservations of pests and diseases. 


In fact, the problem of scientific support for plant 
protection on peasant farms can become very acute. 
However, I think that all the problems connected with 
this must not necessarily be solved through the central 
AKKOR apparatus. Since this organization has a very 
ramified network, outlets in localities should be sought. 


Summaries of Papers Delivered at Annual 
Conference on ‘Genetic and Cell Engineering’ Part 
of the Russian State Scientific and Technological 
Program: ‘Latest Bioengineering Methods’ 
957A0264A Moscow MOLEKULYARNAYA 
GENETIKA, MIKROBIOLOGIYA I VIRUSOLOGIYA 
in Russian No 5, Sep-Oct 94 pp 32-41 


[Article'] 
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Project 3. Recombinant Bacteria 


Development of Modern Methods for Detection and 
Prevention of Brucellosis Using Gene Engineering 
Methods 


Yu. V. Kulakov, D. F. Selyutina, M. M. Zheludkov, 
Ye. A. Dranovskaya, and A. G. Skavronskaya, RAMS 
Research Institute of Epidemiology and Microbiology 
imeni N. F. Gamaleya, Moscow 


The brucella genetics team previously created a library 
of genes of highly virulent strains of B. melitensis 565 in 
E. coli cells. Clones were selected that produce specific 
brucellosis protein antigens with mol. wt. 38 and 18 kD 
[dalton]. 


The purpose of these studies was to develop modern 
techniques and agents for diagnosing and preventing 
brucellosis on the basis of products of cloning genetic 
determinants of brucella in E. coli. Preparative isolation 
of brucella antigens from producer strains, purification 
and study of their physicochemical and immunobiolog- 
ical properties were carried out in 1993. 


It was established that the optimum method of isolating 
proteins from brucella external membrane proteins from 
producer strains is cryogenic osmotic shock which 
yields not only more pure antigens, but also more active 
ones (RIA [radioimmune assay] titer 1:16). 


It was shown that antigens with mol. wt. 38 and 18 kD 
are notable for thermostability, partial hydrolysis in 0.1 
N HCI and total hydrolysis in 0.1 N NaOH, they are 
not destroyed by pronase, proteinase K, phospholipase 
and 2-mercaptoethanol. After papain treatment the 18 
kD antigen loses its capacity to react with homologous 
antibodies, whereas 38 kD antigen shows change in 
electropiiuretic mobility and migrates to the anode zone 
in gel after trypsin treatment. 


We explored the possibility of using antigens of brucella 
synthesized in E. coli and antiglobulins to them as 
ingredients in enzyme immunoassay test systems. 


It was found that 5 pg/ml for 38 kD protein and 10 
pg/ml for 18 kD protein were the optimum doses for 
sensitizing polystyrene trays with antigen. The main 
advantage of using these proteins in the test system is 
their high specificity. The system does not demonstrate 
antibodies to heterologous microorganisms with the 
same antigenic determinants, such as Y. enterocolitica 
0-9. 


Use of specific immunoglobulins for these proteins as 
sensitizer of the polystyrene trays in a dosage of 10 yg/ 
mi enabled us to demonstrate soluble brucellosis antigen 
(isolated form various species of brucella in the § form) 
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in a dose of 1-5 ng/ml, which is consistent with the 
resolution capacity of enzyme immunoassay. 

In 1994 we plan to continue the study of immunobio- 
logical properties of cloned proteins and assess efficacy 
of diagnostic test systems based on these proteins and 
immunoglobulins to them. 

Recovery of Recombinant Strains Producing 
Human Cytokins 


L. B. Lomakin, Yu. P. Vinetskiy, and S. V. Mashko, Re- 
search Institute of Genetics and Breeding of Industrial 
Microorganisms, Moscow 

It has now been shown that cytokins can be used 
effectively to diagnose and treat a number of diseases. 
The most widespread source of these substances in 
sufficient quantities for scientific studies and use in 
produce recombinant cytokins. 

In 1993, our studies proceeded in two main directions: 
development of a strain that produces recombinant 
protein of interleukin-1 receptor antagonist (hIL-Ira) 
and cloning of the gene that transforms the human beta 
growth factor (hTGF-{). 


To obtain a strain producing recombinant hiL-Ira we 
used the gene for interleukin-1 receptor antagonist pro- 
tein recovered in the laboratory of Yu. A. Berlin (RAS 
Institute of Bioorganic Chemistry). To achieve effective 
translation of the hiL-Ira gene we used the technique 
for designing a hybrid operon with partially overlapping 
genes (TGATG vector). The yield of recombinant hIL- 
Ira constituted about 6 percent. The purified protein had 
the activity of native hIL-Ira. 


To clone the TGF-/ gene, we designed a collection of 
cDNA synthesized on poly(A)}+RNA isolated from hu- 
man placenta. The collection of cDNA in phage vector 
AgtlO contained more than 1x10° independent recom- 
binant clones. Oligonucleotide probes corresponding to 
sites in the gene that codes the amino end and C end 
region of mature protein were synthesized on the ba- 
sis of published data in order to scan the cDNA col- 
lection for TGF-/3. After several successive screenings, 
we selected two clones containing foreign DNA frag- 
ments about 1200 and 1500 n.p. [nucleotide pairs) in 
size, which were hybridized with both oligonucleotide 
probes. We assume that the clones we selected contain 
cDNA TGF-/3 fragment suitable for creating a strain that 
produces this protein. 

In 1994 we plan to continue the work on development 
of strains that produce recombinant human cytokins, as 
well as to complete work on development of a strain 
producing recombinant TGF-/3, and to study conditions 
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for superproduction of recombinant hiL-Ira and TGF- 
B in Escherichia coli cells. We also plan to study 
the efficiency of production of recombinant human 
interferon-a-2 by Escherichia coli with use of two 
variants of the gene for this protein in a system of 
expression that is dependent on RNA polymerase of 
bacteriophage T7. 


Cloning of Destabilase Gene From Medicinal Leech 
and Recovery of Producing Strain 


S. A. Lukyanov, N. G. Gurskaya, Ye. A. Bogdanova, 
Ye. V. Barsova, and Ye. D. Sverdiov, RAS Institute of 
Bioorganic Chemistry imeni M. M. Shemyakin and Yu. 
A. Ovchinnikov, Moscow 

Destabilase is an enzyme of the medicinal leech that is 
involved in resorption of thrombi. The purpose of this 
study was to clone the destabilase gene and recover a 
producer of this enzyme. 


We isolated mRNA from the leech and recovered CDNA 
on its basis. 

On the basis of the partially identified amino acid se- 
quence of destabilase we synthesized degraded oligonu- 
cleotide primers. The needed DNA fragments were re- 
covered using these primers in the PCR [polymerase 
chain reaction} test based on leech CDNA. These frag- 
ments were cloned and sequenced. As a result, two dif- 
ferent isoforms of destabilase were found: Ds! and Ds2, 
the amino acid sequences of which, as predicted on the 
basis of the nucleotide sequence, had a high degree of 
homology (75 and 63 percent, respectively) with the 
amino acid sequence of the enzyme recovered earlier 
when its primary structure was studied. 


In 1994 we plan to recover full size cDNA of the two 
destabilase isoforms and to develop strains that produce 
these proteins. 


Design of a Model B. Pertussis Strain Producing 
the Toxoid Form of PT 


Ye. V. Nechayeva, L. N. Sinyashina, 1. P. Amelina, 
M. Yu. Kinllov, and G. 1. Karatayev, RAMS Research 
Institute of Epidemiology and Microbiology imeni N. 
F. Gamaleya, Moscow 


The chief constituent of acelliular pertussis vaccine 
(PV) is the toxoid form of pertussis toxoid (PT), which 
may be produced by recombinant strains designed on 
the basis of a heterologous recipient or recovered by 
substitution of the native PT operon in the B. pertussis 
chromosome with a mutant operon. 


The purpose of this study was to assess the expediency 
of using B. pertussis and Ps. putida as recipients to 
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active form of PT (toxoid). 

To achieve the set goal, we cloned the PT mutant 
operon contained in the vector of a wide range of 
hosts controlled by the E. coli lac promoter. The new 
recombinant pNAS plasmid was transmitted by the 
electroporation [7] method into cells of an atoxigenic 
mutant strain of B. pertussis 357 tox:TaS. The quantity 
of PT produced by recombinant clones was measured by 
the IFA method. Its toxic properties were identified in 
experiments on Chinese hamster cells (CHO). The level 
of toxoid production by the recovered recombinants was 
up to the leve! of the native Tohama strain (2.8-3.5 yp/ 
mil PT). Toxicity of the mutant PT was lowered by a 
factor of 10°-10*. Thus, a strain producing a nontoxic PT 
derivative was designed on the basis of a nontoxigenic 
mutant strain of B. pertussis 357. 


We studied some of the physicochemical and biolog- 
ical properties of the protein produced by the recom- 
binant Ps. putida strain we designed, which carries a 
mutant PT operon in the plasmid. The recombinant pro- 
tein has diminished toxicity for CHO cells (1000 times 
less), leukocyte-stimulating (4-5S-fold) and histamine- 
sensitizing (to the baseline level) activity. The protec- 
tive activity of recombinant cell disintegrates in mice 
infected intracerebrally with virulent strain of B. per- 
tussis 18323 constituted 80 percent, which corresponds 
to the protection provided by lysates of the native vac- 
cine strain of B. pertussis 475. 


Ultrasound disintegrates were removed from recombi- 
nant protein with use of affine column chromatogra- 
phy with immobilized antibodies to native PT. The pu- 
rified preparation contains proteins similar in molecular 
weight to subunits of native PT that interact with serum 
to native PT, as well as a protein with molecular weight 
of about 60 kD, which does not interact with serum to 
native Pt. The nature of this high molecular peptide is 
under investigation. 

Recovery of Recombinant Epidermis Growth 
Factor, Study of Its Effect on Cell Growth and 


Tissue Regeneration 


V. S. Petrov, N. A. Patrushev, L. G. Ovechkina. M. 
Sh. Azayev, Ye. |. Ryabchikova, V. N. Omigov, and E. 
G. Malygin, Institute of Molecular Biology, Vector Sci- 
entific Production Association, Koltsovo, Novosibirsk 
Oblast 


In order to study the properties of vaccinia virus 
recombinant growth factor (VEGF), this protein was 
purified in stages with determination of activity at each 
stage of isolation. The final purification stages consisted 
of chromatogrpahy on DEAE cellulose and gel filtration 
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on sephacryl. Purity of the preparation was determined 
using protein electrophoresis in polyacrylamide gel. The 
recovered protein was identified by the immune biot test 
using previously obtained antibodies on VEGF. 

A study of acute and chronic toxicity using presumptive 
therapeutic doses and 10 times higher doses revealed the 


safety of the obtained VEGF preparations. 


Biological activity was determined according to binding 
of recombinant VEGF with specific receptors on the 
surface of formalin-fixed A-431 cells and in experiments 
on albino rats for demonstration of burn-treatment 
effect of this protein. Experiments involving binding of 
recombinant growth factor with receptors on the surface 
of A-431 cells revealed that VEGF interacts specifically 
with receptors at the base and surface of microvilli of 
A-431 cells. 


A comparison of burn-treatment action of VEGF to 
a Standard therapeutic agent (levomecol) revealed that 
there is more effective restoration of the destroyed epi- 
dermal layer with VEGF treatment than with Levomecol 
treatment. 


In 1994, we plan to recover a producer strain expressed 
in VEGF in the form of mature protein with a supple- 
ment of nine amino acids at the N end, and to study its 
biological properties. 
Optimization of Methods for Introducing Plasmid 
DNA in Propionibacterial Cells 


M. V. Tyurin and V. A. Livshits, Research Institute 
of Genetics and Breeding of Industrial Microorganisms, 
Moscow 


Propionic acid and vitamin B,, stored intracellularly, 
and a few other products of vital functions of propioni- 
bacteria of the dairy group are the reasons for interest 
to biology and genetics in these microorganisms which 
are used in the food industry and agriculture. 


To develop a vector-host system, we optimized the 
method of accumulating cells of these bacteria and the 
procedure for isolating plasmid DNA. We studied the 
capabilities of different methods of introducing plasmids 
with a wide range of hosts into propionibacterial cells. 
It was shown that the original vector plasmid pLFR1 
[5 U.b.p. [thousand base pairs}, determines resistance to 
chloramphenicol (Cm)] can be introduced into strains of 
Propionibacterium freudenreichii F3 and of P. acidipro- 
pionici F2 through conjugative mobilization from Es- 
cherichia coli at frequencies of about 10° scaled to the 
concentration of recipient cells. Evidently, the level of 
expression of foreign genes in propionibacterial cells is 
low. This is manifested by slower growth of recombi- 
nant clones under selective conditions and instability of 
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the vector, since introduced plasmid DNA could not be 
, le cally in the bi 

uons. 

it was established that electrotransformation under con- 
ditions of partial discharge of a memory capacitor 
provides for introduction of pNZI2 (4.1 tbp. Cm) 
and pSL211 (9.7 Lb.p., determines resistance to ery- 
thromycin and lincomycin) plasmids in F2 and F3 
strains with effectiveness on the order of 10-2x10 trans- 
formants/ug transforming DNA when cell specimens are 
submitted to single electric pulses of a square, half- 
wave, sinusoid or complex shape within the range of 
electric field voltage of 13 kV/cm and pulses lasting 
1.3-2.6 ms. Since we used preparations of plasmids iso- 
lated from E. coli cells, the observed effectiveness of 
electrotransformation was probably close to optimum. 
These plasmids were also notable for instability in F2 
and F3 strains. Hybridization analysis of recombinants’ 
DNA by the Southern method revealed that the pSL211 
plasmid could integrate in the chromosome of appropri- 
ate transformants. 


Under selective conditions, F3 transformants containing 
pSL211 DNA are stable, they form colonies of the 
usual size after 8-12 days of anacrobic incubation. 
Consequently, the vector elements containing pSL211 
plasmid DNA (pCB20 derivative) can be used as 
integrative vectors for P. freudenreichii strain F3. 


Development of Recombinant Strains Producing 
Protective Antigens of Pathogenic Species of the 
Genus Yersinia 


A. A. Filippov, Ye. G. Bulgakova, N. A. Vidyayeva, 
and V. V. Kutyrev, “Mikrob” Russian Plague Control 
Research Institute, Saratov 


The purpose of this work was to design recombinant 
Strains that produce protective antigens of pathogenic 
bacteria of the genus Yersinia (Y. pestis, Y. pseudotu- 
berculosis, Y. enterocolitica). The object of the study 
was the pCad calcium-dependent plasmid (45-47 MD) 
common to yersinia, the products of which play a lead- 
ing part in pathogenicity and immunogenicity of these 
pathogens. This plasmid codes synthesis of outer mem- 
brane proteins (OMP or YOPs — Yersinia outer mem- 
brane proteins), antibodies to which provide passive pro- 
tection against plague and other yersinioses. There is a 
problem in recovering these polypeptides, since they are 
synthesized in vitro only under conditions of cellular 
stasis (temperature of 37°C and shortage of Ca* ions), 
and under such conditions the pCad plasmid is unstable. 
It is proposed to solve this problem by designing pro- 
ducer strains with recombinant replicons and individual 
calcium-dependentplasmid genes under the control of E. 
coli promoters. 
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The purpose of studies carried out in 1993 was to chart 
structural and functional maps of the fifth HindIll frag- 
ment of the Y. pestis pCad358 plasmid that codes syn- 
thesis of OMP (46 and 31 kD) and polypeptide with mol. 
wt. 28 KD. As a resull, a restriction map was charted 
of the fifth HindIII fragment for BamHI, BGT, EcoRI, 
Hpal, Kpal, Pst!, Pvul, Xbal and Xhol endonucleases. 
On this map, the position of three genes coding synthesis 
of proteins with mol. wt. of 46, 31 and 28 kD was iden- 
separate genes and different combinations thereof. Ex- 
pression of recombinant plasmids was studied in vivo 
and in E. coli mini<ells. A ive study was 
started of the structure of the gene for the 46 kD protein 
(OMP2), and the site of the promoter of this gene has 
been tentatively determined. 


In 1994, we plan to carry out a comprehensive study, 
based on our findings, of regulation of expression of 
the gene for OMP?2 protein, as well as optimize condi- 
tions for producing it by selecting a suitable vector, host 
strain and cultivation conditions, and to design an effec- 
tive OMP2-producing strain. Recombinants with cloned 
genes coding synthesis of proteins with mol. wt. of 31 
and 28 kD will be used to study protective properties 
of these polypeptides and to develop producers. 


Cloning of Genes Responsible for Synthesis of 
Antibiotics With a Broad Spectrum of Action 
(Microcins), and Design of Bacterial Strains for 
Treatment of Farm Animals and Man 


1. A. Khmel, A. Z. Metlitskaya, Ye. |. Basyuk, V. 
M. Bezrukov, and D. A. Zaytsev, RAS Institute of 
Molecular Genetics, Moscow 


Deletion and insertion mutations of plasmids leading 
to absence of microcin synthesis and immunity were 
recovered to study plasmid genes involved in synthesis 
of microcin CS! with the broadest spectrum of action 
of all known microcins. By combining in a cell pairs 
of compatible mutant plasmids containing different 
vectors, complementation analysis was carried out of 
mic and imm mutations. Results of this analysis 
revealed that at least three plasmid genes are involved 
in microcin synthesis and two genes in expression of 
producer cell immunity to it. 


New data were obtained on the structure of microcin 
C51. It was shown that microcin is a nucleoside peptide 
with mol. wt. of about 1200 kD, and it contains 7 
amino acids. Using hiot hybridization, a mixture of 
oligonucleotides was synthesized that correspond to the 
sequence of these amino acids; a plasmid fragment was 
identified that contains a site coding microcin peptide. 
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it was shown that there is homology of plasmid frag- 
ments determining type B microcyte production from 
E. coli strains of different origin. No homology is ob- 
served of Mic* fragments responsible for synthesis of 
different types of microcins, B and C. The obtained data 
are indicative of absence of constituents in common in 
the genetic systems that determine synthesis of differ- 
eat types of microcins and immunity of producer cells 
to them. 


The technology has been developed for experimental 
industrial production of a preparation based on the 
icroci izing strain of E. coli recovered in the 
laboratory. 


Screening and Design of Bacterial Strains for 
Stimulation of Plant Growth and Biological Control 
of Their Diseases 


L. A. Khmel, T. A. Sorokina, N. G. Somova, and Ye. P. 
Kozlova, RAS Institute of Molecular Genetics, Moscow 


It was shown that use of bacterial preparations based 
On antagonist strains of phytopathogenic bacteria and 
fungi is effective in protecting plants against diseases 
caused by these microorganisms. Antagonist bacteria 
were used with success to protect cabbage against root 
and parsley against powdery mildew. 

There was testing of the stimulating effect of isolated 
pseudomonad strains on growth of wheat seedling roots. 
Two strains were selected that stimulated root growth 
appreciably. 

Adaptation of two antagonist bacterial strains to cucum- 
ber seedlings and carnation plants was studied. It was 
shown that there was dramatic prevalence of added bac- 
terial cultures over other microorganisms after 20 days 
of plant growth in the microflora that developed on 
green cucumber seedlings grown from bacteria-treated 
seeds. There were considerably fewer antagonist bacte- 
ria in soil than on the cucumber seedlings. Good adap- 
tation of antagonist bacteria was observed as well in 
carnation plants. 


A study of spontaneous mutants of two Pseudomonas 
antagonist strains of phytopathogens revealed that 
phenazine pigments play the deciding role in antago- 
nistic activity of these strains. An orange phenazine 
pigment was isolated from cells of a Pseudomonas 
aureofaciens strain. It was shown that this pigment 
inhibits growth of several phytopathogenic fungi that 
are the pathogens of root rot and vascular diseases of 
plants. 


Work has begun on introduction into cells of active 
antagonists of Bacillus thuringiensis genes responsible 
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for synthesis of entomopathogenic toxin in order to 
Gesign baclenal strains to protect plants not only against 
phytopathogenic bacteria and fungi, but also insects. 
In 1994, it is planned to continue testing the effects on 
plants with various diseases of agents based on the re- 
covered bacteria that are antagonists of phytopathogenic 
microorganisms, as well as to continue work on intro- 
duction of antagonists (Pseudomonas) of B. thuringien- 
sis genes responsible for synthesis of entomopathogeanic 
toxin, and to test various genetic systems for introduc- 
tion of transposons into the cells of the pseudomonad 
strains studied. 


Project 4. Development of Economically Valuable 
Plant’ With Gene Engineering. Transgenic Plants 


Design of Plants With Exogenously Controlled 
Expression of Foreign Genes 


1. G. Bogdarina, Ye. B. Rukavisova, M. I. Myrkhova, V. 
V. Alekseyeva, and Ya. I. Buryanov, Affiliate of RAS 
Institute of Bioorganic Chemistry, Pushchino 


the nptil gene under a constitutive nos promoter, 
as well as its nonsense form under inducible pro- 
moter hsp70 of the gene for heat shock protein from 
Drosophila melanogaster. Virtually complete suppres- 
sion of neomycin phosphotransferase [1 activity in 
such plants was observed only in response to heat 
shock. The same effect was observed in epxeriments on 
temporary expression of the nptll gene introduced into 
protoplasts of transformed tobacco containing only the 
npul nonsense gene under the hsp70 gene prom. \er. 
Consequently, in transgenic plants the promoter of the 
gene for heat shock protein can be used in nonsense 
genetic structures for induced suppression of genetic 
expression. 

Plasmids were designed for transcription of the nptil 
gene in the sense and nonsense directions for the 
purpose of further analysis of nonsense inhibition. 


In 1994, we plan to work on hybridization of transgenic 
plant RNA, as well as to recover new genetically 


nonsense structures including phytohormone genes of 
Agrobacterium tumefaciens. 


Recovery and Introduction Into Culture of 
Genetically Transformed Roots of Valuable 
Medicinal Plants 


I. N. Kuzovkina, I. Ye. Alterman, Ye. Yu. Gibral- 
tarskaya, and L. S. Sukhova, RAS Institute of Plant 
Physiology imeni K. A. Timiryazev, Moscow 
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antineoplastic activity. Specialists 
the chemotherapy department of the RAS Oncological 
Research Center concluded that the extracts of Withania 
somnifera root culture are of interest for the purpose of 
further investigation of their antineoplastic activity in in 
vivo systems, which requires sufficient funding. 


In 1993, genetically transformed roots of Apocinum 
cannabinum, which is a medicinal plant whose roots 
are the raw material for cardiac glycosides of the stro- 
phanthin group, were introduced in a culture. Primary 
chemical analysis of the obtained root culture revealed 


presence of zimarin, a derivative of K-strophanthin. 


Development of a System for Transformation of 
Sunflower Plant to Obtain Economically Valuable 
Plants 


G. N. Oxhrimenkc, V. 1. Saburova, and A. K. Gapo- 
nenko, RAS Bioengineering Center, Moscow 


A system is being developed to transform somatic cells 
of the sun ‘lower plant, which is dDased on using runner 
hypocoty: and apex as explants. The work is being 
carried out on the Peredovik variety. 


Determination was made of conditions for cultivating 
runner hypocotyl and apex to provide for a higher yield 
of regenerants. Media containing different combinations 
of phytohormones were used to recover regenerants 
from hypocotyls. A medium for runner reproduction 
was used to cultivate hypocotyl segments in order to 


augment the yield of regenerants. Its use increased the 





Genes to Develop Resistant Cultivars 
S. I. Malyshenko, M. E. Talyanskiy, O. A. Kondakova, 
Yu. V. Nazarova, and I. G. , of 


It was shown that N. tabacum plants expressing the 
32K gene for bromegrass mosaic virus (BMV), which 
is not present in them, manifest a considerable level of 
resistance to tobacco mosaic virus (TMV), but remain 
susceptible to potato X virus (PXV)a which belongs to 
taxonomic groups other than BMV and TMV. 


The immune blot method was used to analyze lines of N. 
benthamiana plants transformed by structures containing 
25K, 12K+8K, 25K+12K+8K genes of the triple block 
of transport genes (PXV). 25K was found in the form of 
a monomer and in a higher molecular form (40K) in all 


4 lines containing the 25K gene. 12K and 8K proteins 
could not be demonstrated. 


A model system was found for identification of the gene 
responsible for distant transport (DT) of PXV. The type 
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strain of barley striped mosaic virus (BSMV) with DT 
deficiency acquired the capacity for systemic infection 
in the presence of PXV in N. benthamiana plants. 


The type strain of BSMV was demonstrable in the upper 
noninoculated leaves of transgenic plants that produce 
25K TB {triple block genes?]. These preliminary data 
lead us to assume that the 25K gene of the triple block 
of genes of this virus is responsible for PXV DT. 


It was also shown that RNA 3 containing the genes for 
structural protein (SP) and protein 3a is responsible for 
distant transport of cucumoviruses. Structures of hybrid 
RNA 3 containing genes 3a and SP of differeni cucu- 
moviruses were obtained to identify the gene controlling 
distant transport. In 1994 we plan to determine the role 
of 12 K and 8K proteins in transport function of PXV, 
as well as to identify the cucumovirus gene (domain) 
responsible for distant transport, study the role of mem- 
brane protein in this process, and to obtain transgenic 
plants expressing the 8K protein of PXV. 
Investigation of Molecular Mechanisms of Osmoiic 
Stability of Plants on the Model of Transgenic 
Piants With Mutant Bacterial Genes for 


Osmeoprotectors 


L. V. Neumyvakin, M. E. Gasparyan, N. A. Moseyko, 
R. V. Shakhbazyan, L. VY. Volkova, and E. S. Piruzyan, 
RAS Institute of Molecular Genetics, Moscow 


Work was done to obtain a spontancous osm mutant for 
the proB gene of Escherichia coli. To produce mutations 
we used E. coli bacteria containing sex factor F104. A 
mutation was obtained by means of two-stage selection 
with use of a proline analogue, L-azetidine-2-carboxylic 
acid (Azc) and high concentrations of NaCl. Mutant 
cells were described. It was established that mutant cells 
grow more slowiy than nonmutant ones on minimum 
medium (MM) without NaCl. However, in MM with 0.6 
M NaCl, nonmutant cells do not grow, whereas mutant 
ones grow at the rate of 0.25 generations per hour. The 
maximum concentration of Azcc in which mutant cells 
grow is 20 g/ml. There was 10 times more proline in 
mutant cells in MM without NaCl than in nonmutant 
cells; moreover, up to 150 g/ml proline was excreted 
into the medium. In MM with NaCl mutant cells did 
not excrete proline into the medium and contained 30 
times more proline than nonmutant cells. Mutant cells 
stop growing with 0.9 M NaCl, they “feed” pro’ cells on 
agar-containing MM and grow on MM with 0.7 percent 
saccharose. 


Development of Transgenic Plants 


E. S. Piruzyan, V. M. Andrianov, N. S. Kobets, M. 
L. Simonova, L. V. Volkova, A. V. Mochulskiy, N. S. 
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Darbinyan, V. T. Vasilevko, M. Ye. Kononova, D. V. 
Belyayev, L. M. Khromova, L. V. Krasheninnikova, G. 
V. Rassadina, and S. N. Kirsanova, RAS Institute of 
Molecular Genetics, and Scientific Production Associ- 
ation for Potato Growing of the Russian Agricultural 
AcaGemy, Moscow Oblast 

A vector was recovered for expression in plants of the 
P. putida nahC gene under the control of an inducible 


hsp promoter. 


Transgenic tobacce plants were obtained with the beta- 
1,3-glucanase gene from Clostridium thermocellum un- 
der the control of rbcS promoters from arabidopsis or 
the 1° gene from Agrobacterium. The same strains were 
used to infect potato explants. As a result, transgenic 
potato runners where obtained, into which the gic gene 
was introduced. We continued development of methods 
for transformation of different potato cultivars, ipt and 
xyl genes were introduced into Lugovskaya and Golu- 
bizna cultivars, and growth of transgenic runners was 
obtained. 

Expression of chloroplast gene RBFK (rbcL) and a few 
other genes was analyzed in previously developed trans- 
genic tobacco plants with the ipt gene, with elevated 
level of endogenous cytokinin. According to results of 
blot hybridization of RNA, relative accumulation of a 
transcript of the rbcL gene in the total RNA prepara- 
tion of transgenic plants was 2-3 times greater than in 
the control. The level of transcription of several other 
chioroplast genes was also altered. 


We plan to analyze expression in transgeni: plants of 
introduced nahC and dic genes. We wili study the 
effect of nahC gene on levels of phenol compounds 
and activity of plant polyphenol oxidase. We will study 
the effect of gic gene expression on plant resistance to 
stress. We expect to recover new vectors for controllable 
expression of the gene for synthesis of cytokinin in 
transgenic plants. 


Development of New Vertor System on the Basis of 
Agrobacterium Tumefaciens Strain A281. 


Ye. V. Revenkova, I. L. Bagyan, G. Ye. Pozmogova, 
and A. S. Krayev, RAS Bioengineering Center, Moscow 


Tobacco (N. tabacum) was transformed by co- 
cultivation with leaf disk agrobacteria. Helper strain 
CBE21, the T-DNA of which contains the marker 
for resistance to hygromycin (hph) and binary vector 
pMON 505::bar, was used for transformation. To 
obtain a binary vector, the fragment containing the 35S 
promoter, phosphinotricin acetyltransferase gene (bar) 
and nos terminator were cloned in vector pMONSOS 
(Horsch, Klee, 1986). The pMONSOS contained in 
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of antibiotic resistance provided that the T-DNA of the 
binary vector used does not contain this marker. 


We cloned and sequenced fragments of DNA pTiB0542, 
in particular a fragment containing gene 6b and the 
nontranscribable region preceding it and overlapping T- 
DNA fragments 441 and 754 n.p. in length containing 
the right margin of T-DNA transfer. 


In 1994, we plan to design a binary vector whose 
T-DNA does not contain the marker of antibiotic 
resistance using in particular fragments of T-DNA 
pTiBoS42. 


Design of Transgenic Plants Resistant to Insect 
Pests 


Ye. B. Rukavisova, I. G. Bogdarina, S. V. Dolgov, 
and Ya. I. Buryanov, Affiliate of RAS Institute of 
Bioorganic Chemistry, Pushchino 

Analysis was made of insecticidal activity of FO and 
Fl generations of transgenic tobacco plants containing 
in their genome the gene for Bacillus thuringiensis var. 
berliner delta endotoxin under the control of promoter I’ 
of the mannopin synthase gene. It was shown that these 
plants are toxic to gipsy moth larvae, tobacco thrips, spi- 
der mite, Colorado beetle larvae, clover and alfalfa cut- 
worms. Transgenic plant seeds were transmitted to the 
Tobacco Scientific Production Association (Krasnodar) 
for field tests. 


The high toxicity of obtained plants is perhaps attrib- 
utable to the dramatic increase in toxin synthesis af- 
ter plants are attacked by insects. It is known that the 
TRI1'-2° promoter is induced after plant cells are injured 
and, moreover, is regulated by hormone content ofspe- 
cific plant organs. We have shown that expression of 
the gene for neomycin phosphotransferase II from pro- 
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genes in the obtained lines confirmed the higher (by 
about 1.5-2 times) level of zeatins. There was higher 
peroxidase activity in the transgenic plants (particularly 
the roots). We succeeded in recovering seeds as a result 
of self-pollination for one of the transgenic plants. Seed 
yield was 35-50 from 3 tomatoes. Seed germination 
has not yet been determined. 


In the work dealing with recovery of transgenic clover 
and alfalfa plants, cuttings of 7-day seedlings constituted 
the most effective recipient system. The process of 
co-cultivation of agrobacterial strain pGLTr4 (which 
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S00 mg/ claforan. In such a medium, the first type 
of clones formed a kanamycin-tesistanf callus, whereas 
neoplastic growth was observed in clones of the second 
type. When the formed structures were transferred to 
medium for morphogenesis, the first type of clones did 
not form morphogenic structures, while the second type 
regenerated minners, which remained green and rooted 
in selective medium. Control plants did not take root 
in selective medium. Control plants did not take root 
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with kanamycin in a concentration of S mg/l. Presence 
of the imserted bar gene in the runners recovered after 
transformation was proved using the PCR method. 


Al the present ume, transgenic plants have been planted 
in soil for subsequent analysis of offspring. 





recovered thai contain the ita locus of plasmid RSF1010 
in vector pPCVRS-75. The presence of sequences of the 
hybrid vector plasmid with an RSF1010 fragment was 
confirmed by PCR analysis. Half of these transformants 
did not develop tumors after the first test for resistance 


The vector system used at this stage of our work did 
not enable us to check for expression of the ita locus in 
bacterial and plant cells. To design a vector with ver- 
ifiable expression at all stages of cloning and transfor- 
mation the ita locus was recloned in two directions in 
an expression mount (“cassette”) with pRT101 vector 
under the control of the 35S promoter. Then the ob- 
tained expression mounts with the ita locus in different 
directions were cloned in a set of binary series pBIG 
vectors. This is of basic importance for ongoing moni- 
toring of antioncogenic activity of the ita locus. The ob- 
tained series of four types of structures was transmitted 
through three-parent crosses to Agrobacterium tumefa- 
ciens strain LBA4404. Tobacco plants were transformed 
by the leaf disk method with a set of obtained strains 
bearing hybrid plasmids based on binary vectors. The 
recovered iDi strains, which contain the same set of 
structures, are undergoing oncogenicity tests. 

A model system including lincs of plants with imbalance 
in level of phytohormone production was developed to 
test the Capacity of the ita gene product to inhibit expres- 
sion of onc genes in plants infected with agrobacteria. 
Sensitivity of plants in this model system to bacterial 
gall was analyzed. 

We plan to test new transformations for resistance to 
crown gall, as well as to carry out a molecular genetic 
study of transformants with the ita locus, its expression 





SB seport may syrigbied “7 
18 prohibited without permission of the copynght owners | 








178 LIFE SCIENCES 


in plant and bacterial cells, and to study its inheritance 


L. M. Khromova, G. V. Rassadina, S. N.. Kirsanova, L. 
N. Kukushkina, N. S. Kobets, V. M. Andrianov, and 
E. S. Piruzyan, Scientific Production Association for 
Plant Growing of the Russian Agricultural Academy, 
Moscow Oblast, and RAS Institute of Molecular Genet- 
ics, Moscow 

In 1993 studies were carried out and the following 
results were obtained: 


1. The effect of lowering cultivation temperature for 
transformed explants, as well as addition tc sutnent 
medium of ascorbic acid as antioxidant wers studied 
in order to opumuze conditions for transform:ng potato 


in the presence of 25 mg/l kanamycin. One-third of 
the regencrants demonstrated active formation of callus 
ussuc. 


3. Transformants of two potato cultivars, Filatovskiy 
and Lugovskiy, were retested for polyphenol oxidase 
activity in order to confirm expression of the nahC gene. 
4. A vector was developed on the basis of the hsp 
promoter for thermoinducible expression in plants, and 
the nahC gene was cloned in it. As a result, an 
agrobacterial strayn was recovered for transfer iio 
plants of the induced variant of the nahC gene. 


In 1994, we plan to carry out transformation with use of 
a thermoinducible vector, as well as to obtain transgenic 
plants, assess expression of the nahC gene, and deter- 
mine polyphenol oxidase activity in transformed plants. 
Isolation of Genes for Resistance to Herbicides, and 
Development of Herbicide-Resistant Transgenic 
Plants 


S. V. Shestakov, V. V. Bartsevich, V. N. Churin, and 
K. V. Sidoruk, RAS Institute of General Genetics imeni 
N. L. Vavilov, Moscow, and Department of Genetics, 
School of Biology, Moscow State University 


Work has been completed on cloning, sequencing and 
mutation analysis ci « new gene responsible for resis- 
tance to the herbicice difunon, which inhibits synthesis 
of carotenoids in cyanobacteria and plants. The dfr gene 
codes protein (74 kD) which has a domain of proteink- 
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imase aclvily inherent in seasory proteins involved in 


indicative of possible involvement of the gene 

im adaptive response systems related to the effects of 
calmodulinoid proteins. This is a new, previously ua- 
stucied mechanism of development of resistance to her- 
bicides of the difunon type. 

A clone the partial sequencing of which revealed 
with use of the cyanobacterial dfr gene as a probe from 
the collection of tobacco cDNA. This is indicative of 
presence in the plant of a gene the function of which 
may be related to the difunon-resistance trait. 


oxidative stress in plant cells. Genome banks were 
created from two types of paraquat-resistant mutants and 


Recovery of Transgenic Tobacco and Potato Plants 
Resistant to the Herbicide Phosphinotricin 


O. A. Shulga, L. S. Padegimas, and K. G. Skryabin, 


Work was done to obtain transgenic tobacco and potato 
plants resistant to phosphinotricin. For this purpose, 
the native gene of phosphinotricin acetyltransferase (pat 
gene) was isolated from a fragment of Streptomyces 
hygroscopicus genomal DNA cloned at the Research 
Institute of Genetics of Industrial Microorganisms, and 
using PCR the GTG-initiating native clone was replaced 
with ATG. The obtained fragment, which contained the 
pat gene with altered initiating codon was cloned in M13 
and 200 nucleotides were scanned at each end using the 
Senger’s sequencing method. It was shown that all of the 
changes occurred as planned, whereas the sequence of 
the rest of of the pat gene region coincides with the one 
described previously. In order to obtain expression of 
the pat gene in plant cells, this enzyme was transferred 
under control of the 35S promoter of the CaMv and 
NOS terminator. For this purpose, the GUS gene in 
vector pB1121 was replaced with the sequence of the 
modified pat gene. This mount of expression of the 
pat gene was transferred to Agrobacterium tumefaciens 
strain LBA4404, and the obtained strain was used 
to transform tobacco (Nicotiana tabacum cv. SRI) 
and potato (Solanum tuberosum, Prigozhiy-2 cultivar, 
which is resistant to nematodes) plants. The leaf disk 
transformation method (Horsh et al., 1985) was used to 
transfer the pat gene to iobacco plants. To transfer the 
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pal gene to potato plants, stalk segments were submitted 
to transformation by agrobacteria (Newell et al.. 1991), 
since efforts to transform leaf disks of this potato variety 
failed with use of the method described by deBlogue. 
These plants are being analyzed ai present. 


In 1994, we plan to carry out molecular biological anal- 
ysis of recovered regenerants and to check resistance of 
transgenic plants to treatment with the herbicide phos- 
hinotrici 


Adaptation of the Structure of the Gene of 
Bacterial Insecticide Protein for Expression in 


Transgenic Plants 


Vv. V. Gulevich and A. V. Vershinin, Siberian De- 
partment of RAS Institute of Cytology and Genetics, 
Novosibirsk 


The purpose of this work was to selectively change the 
structure of the gene for the bacterial insecticide protein 
delta endotoxin from the entomopathogenic bacterium 
Bacillus thuringiensis ssp. berliner in order to adapt 
it for expression in plants and development of plants 
resistant to Lepidoptera pests. 

Using the polymerase chain reaction with modified 
primers, we obtained two genetic fragments overlap- 
ping the site of the bacterial gene coding the active pro- 
tein segment. The structure of these fragments contains 
changes that we assume will aid in effective expression 
of insecticide protein in the plant environment, namely: 
1) extraneous ATG columns which induce false initi- 
ation of translation are removed and 2) a stop codon 
is inserted at the end of the segment being translated. 
Preparatory work was done for intermediate cloning of 
the recovered . In particular, a technique was 
refined for transformation of Escherichia coli strains de- 
ficient in recombination activity, and we selected condi- 
tions for joining amplified fragments to a plasmid vec- 
tor. 


In 1994, we plan: 1) to complete experiments on 
joining fragments and their intermediate cloning; 2) 
to combine cloned fragments in a vector containing 
controlling sequences inherent in plant genomes; 3) 
to describe the recovered genetic structure from the 
standpoint of conformity of its nucleotide sequence to 
the expected one; 4) to start experiments on transfer 
of recovered genetic structure into the Ty plasmid of 
Agrobacterium tumefaciens. Subsequently, we plan to 
Cafry out experiments on transformation and economic 
value of plants. The funding needed to carry out the 
work planned for 1994 amounts to 7 million rubles in 


January 1994 prices. 
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L. Ye. Andreyeva and G. A. Dvoryanchikov, RAS In- 
stitute of Molecular Genetics, and All-Russian Research 
Institute of Physiology and Biochemistry of Livestock 
Nutrition, Russian Academy of Agricultural Sciences, 
Moscow 

Several series of microinjections of the RSV-lacZ gene 
were performed into fertilized roe of Missgurnus fossilis 
L. loach. In one of the series of experiments, the 
gene was injected in the following variants and stages 
of development: 1) into the cytoplasm of the carly 
blastodisk 10-12 min after fertilization (a.f.); 2) into 
the vegetative part of the yolk 30-40 min af.; 3) into 
the cytoplasm of ‘he late blastodisk 50-60 min a.f.; 4) 
into the cytoplasm of one of the blastomeres of the 
2-blastomere embryo 70-80 min af. Embryos in the 
3d and Sth days of development were stained with X- 
Gal substrate. Expression of transgene in the form of 
separate blue-green dots, dashes and spots on the surface 
of the head, body and fins was observed in 100, 30, 90 
and 70 percent of 3-day embryos and in 100, 100, 61 
and 90 percent of 5-day embryos (10 specimens in each 
variant), respectively. In another series of experiments 
the gene was injected in two variants: into the blastodisk 
cytoplasm and in the vegetative part of the ovicell yolk 
(10-60 min a.f.). Transgene expression was observed in 
100 percent of the 3-day embryos with both variants 
of injections. DNA was isolated from 5-6-week larvae 
in both series of experiments. PCT analysis of DNA 
revealed that the transgene is present in 100 percent 
of the specimens after injection into the blastodisk 
cytoplasm and 65 percent of those after injection into the 
yolk. After n lot hybridization of DNA with the RSV- 
lacZ gene, it was found that the transgene is present 
in high molecular fractions of loach genomal DNA, 
and the dimensions of hybridized restricted fragments 
of genomal DNA were as expected. 


A simple technique is proposed to master the procedures 
used during manipulations of ovicells and microinjec- 
tions of genes into pronuciei of zygotes and nuclei of 
somatic cells of mammals. It is planned to use mouse 
oocytes at the blastocyst stage as object of investiga- 
tion and £. coli (7bIO galactosidase as injected mate- 
rial. A solution of this galactosidase is injected in the 
blastocyst, which is morphologically similar to zygote 
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pronuciei, but is larger. The oocytes are then fixed in 
0.25 percent and stained with X-Gal sub- 
strate for 2-15 h. Green coloration of only the blastocyst 
is indicative of accurate injection of solution into the nu- 
c'cus and preservation of integrity of nuclear and egg 
membranes of the ovicell. 


Development of Livestock With Unnatural Form of 
Resistance to Viral Infections Based on Nonsense 


A. S. Borisenko, S. V. Zelivyanskiy, D. M. Shayakhme- 
tov, A. G. Gerzilova, and T. 1. Tikhonenko, All- 
Russian Research Institute of Agricultural Biotechnol- 
ogy. Moscow 


Anti-BLV acRNA genes and corresponding plasmids 
under the control of VAI promoter cloned from aden- 
ovirus hb DNA were designed. DNA fragments were 
cloned in reverse direction under the control of the 
above-mentioned from the three functionally 
important zones of the BLV progenome, regions R, 
R-US and 5° of the untranslatable regior of the gag 
gene. The recovered acRNA genes contained in plas- 
mid pUC184 were tested in an in vitro model system of 
of CC81 cells. The reaction of syncytium producticn, 
the plasmid with the acRNA gene opposite the R-US 
region of the BLV genome revealed 50 percent inhibi- 
tion of viral reproduction with a 10:1 weight ratio to 
the BLV genome. The rest of the structures were less 
active. 

A ribozyme was synthesized for the R region that 
effectively splits viral RNA in vitro. 

Work was done to isolate and clone the promoter 
region of the BLV genonsc. ' vas shown that effective 
expression of genes placed under the control of this 
promoter is possible only in the presence of specific 
transactivators during viral infection. On the basis of 
structures containing reporter 3 galactosidase genes and 
secreted alkaline phosphatase under the control of the 
viral promoter, systems were developed to test activity 
of acRNA genes and ribozymes in FLK-BLV and CC81 
cell lines. 


In 1994 we plan to develop plasmids containing several 
acRNA genes (including ribozymes) and to test their 
antiviral activity in cell cultures. 

Design of Vectors Based on Regulatory Elements of 


Casein Genes, and Study of Expression of Hybrid 
Genes in Transgenic Animals 


S. 1. Gorodetskiy, D. Ye. Andreyeva, and G. A. 
Dvoryanchikov, RAS Institute of Gene Biology, RAS 
Institute of Molecular Genetics, and All-Russian Re- 
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search Institute of Physiology and Biochemistry of 
Livestock Nutrition, Kussian Academy of Agricultural 
Sciences, Moscow 

Two variants of vectors were designed thal contain 
segments of the promoter region of the bovine [7k0 
casein gene, joined to the structural part of bovine 
growth hormone (bGH). The vectors also contained 
segments of signals of splicing and polyadenylation of 
17ki0 casein and [7k0 casein genes. In order to test 
the effect of regulatory sequences of the [7ki0 casein 
gene on expression of the bGH gene in mammary 
of (CBAxCS7BI/6)F1 mice. PCR amplification after 
two independent isolations of DNA from 55 offspring 
revealed 6 transgenic animals (5 females and | male). 
Offspring was obtained from four females. It was shown 
that three of them transmitted the transgene to the next 
generation. Bovine somatotropin content in the milk 
of nursing transgenic females was assayed by enzyme 
immunoassay. The level of bGH expression in the milk 
of one of the specimens constituted 7.5 ng/ml. RNA 
was isolated from the mammary glands of 5 transgenic 
nursing mice. We plan to study transgene expression 
on the transcription level by the RNA amplification 
method and Nozern hybridization, as well as to perform 
histological analysis of mammary glands in order to 
demonstrate bGH by a histochemical method. 


Use of ES Cells to Obtain Transgenic Animals: 
Search for and Study of Genes Involved in Control 
of Individual Development 


O. A. Larionov, RAS Institute of Bioorganic Chemistry 
imeni M. M. Shemyakin and Yu. A. Ovchinnikov, 
Moscow 


In order to obtain a trap vector we used canonical SA 
and the polyadenylation signai of the smal! t-antigen 
of SV40 virus. As sources of lacz and neo genes 
we used pVR278 and pSV2neo plasmids, respectively. 
DNA fragments containing lacZ and neo genes were 
amplified. A fragment containing the neo gene in Xbal 
and Hindill sites was cloned in a polylinker of plasmid 
pUC19. Several clones were obtained {in particular 
pUC19-neo6) containing the plasmid in which the neo 
gene was inserted. In the future we plan to clone the 
DNA fragment containing the lacZ gene in plasmid 
pEPUC318. Then, the DNA fragment containing the 
neo gene in Apal and Hindill sites from plasmid 
pUC19peob will be inserted in the obtained plasmid. 


Experiments were carried out to refine conditions for 
cultivation of mouse embryo stem cells (ES cells). 


We also refined the stage of recovery of injection 
chimeras. Chimeric nature of obtained embryos was 
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determined according to absence or presence of mosaic 
pattern in retinal pigmented epithelia of the embryonic 
eye on histological sections. 


O. A. Larionov, RAS Institute of Bioorganic Chemistry 
imeni M. M. Shemyakin and Yu. A. Ovchinnikov, 
Moscow 


Work was continued on development of transgenic mice 
expressing human gamma-interferon (hIFN-g) in the 
mammary gland. We designed two hybrid genes consist- 
ape ns neath 7 SN sey eee ww 
gene and structural sequences of the genomal hIFN-g 
gene. Both constructs (individually) were microinjected 
into pronuciei of mouse zygotes. Microinjected zygotes 
were transplanted into the oviduct of pseudopregnant fe- 
males. Ten transgenic mice (1 male and 9 female) were 
obtained with the first construct. Thus far only one trans- 
genic mouse was obtained with the second construct. 


Transgenic females containing the first construct in their 
samples were taken from these females on the 12th- 
14th postpartum day and they were tested for interferon 
activity. Such activity was found in the milk of all 
females. In some of them, interferon activity of milk 
reached 400 ng/mi * ition, it was shown that the 
Capacity to synthesize * «ivpically active hiFN-g in the 
mammary gland of female No 14 is inherited by her 


progeny. 


Development of Vector for Expression of Human 
Gamma-lInterferon in the Mammary Gland of 


Transgenic Animals 


O. A. Larionov, RAS Institvte of Bioorganic Chemistry 
imeni M. M. Shemyakin and Yu. A. Ovchinnikov, 
Moscow 


A hybrid gene consisting of 5’ -flanking sequences of the 
ovine beta-lactoglobulin (BLG) gene and genomal gene 
hIFN-g, was designed in order to obtain a vector for 
expression of human gamma-interferon (hIFN-g); the 
Asull-BamHII fragment of the hybrid gene containing 
part of the penultimate exon, last intron and part of the 
last exon of the hIFN-g gene was replaced by the -.sull- 
BAMHII fragment of another hybrid gene developed 
previously (this fragment contained the missing part of 
the last exon of the hIFN-g gene and some sequences 
of the BLG gene, including its last intron and poly(A) 
site). 
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The hybrid gene we developed was used in experiments 
io obtain transgenic mice. 


1. A. Serova, Siberian Department of RAS Institute of 
Cytology and Genetics, Novosibirsk 


Analysis was made of long-term sequelae in offspring 
obtained after manipulating CS7BL and Fl1(BALBxDD) 
mouse zygotes transplanted in syngenic or allogenic 
recipients. Special attention was given to the study 
of oncological characteristics of the animals, including 
morphological analysis of detected tumors. CS7BL mice 
(290 specimens were studied) showed a 1.5-2-fold 
increase in incidence of tumors regardless of the nature 
of manipulations (puncture of pronucleus, addition of 
buffer or DNA). These parameters were not affected 
by gestation of offspring of the mother-fetus system. 
F1(BALBxDD) hybrids (180 animals studied) revealed 
considerable, 3-S-fold, increase in incidence of tumors 
after administration of DNA or buffer, as compared to 
the intact control. 


On the basis of the work done, it can be concluded un- 
equivocally that there is a high potential for injury in 
the set of methods used to obtain transgenic animals, 
nipulation of zygotes. We previously discovered a high 
percentage of teratogenic complications in offspring. As 
can be seen from analysis of long-term sequelae, there is 
a high incidence of oncological pathology in offspring, 
particularly of the hybrid genotype. 

Thus far we have been unable to single out the stages 
in early development of embryos that are the most 
sensitive to mechanical factors. We plan to continue 
such experiments. 


Recovery and Cultivation of Pluripotent Embryonic 
Stem Cells (ES) From Mink Blastocysts 


O. L. Serov and M. A. Sukoyan, Siberian Department 
of RAS Institute of cytology and Genetics, Novosibirsk 


ES were used to obtain chimeric mink, and determi- 
nation was made of dynamics of sister chromatic ex- 
changes (SCE) in ES, in undifferentiated and differen- 
tiated condition. 

Mink ES were introduced into the mink blastocyst 
cavily using a microneedie, after which the operated 
blastocysts were implanted in pseudopregnant females. 


A total of 163 recipient blastocysts were extracted from 
33 females. MES-12 and MES-16 (both 30.XV) cells 
were used for injections. These cell lines were selected 
from 9 obtained in 1992 after evaluating pluripotency 
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under in vivo and in vitro conditions. It was shown 
that cells of these lines have the capacity to: 1) form 
multilayer embryonic corpuscles under both in vitro 
differentiation conditions and after intrauterine injection 
to nude-line mice (with suppressed immunity); 2) form 
derivatives of three germinal layers which is graphically 
illustrated on sections of teratoma-type tumors formed 
at the sites of subcutaneous injection of ES of MES-12 
and MES-16 lines to nude-line mice. 


A total of 89 pups were born to 17 “adoptive” mothers, 
and 32 of them (26 live and 6 stillborn) originated from 
implanted blastocysts; 44 pups were their own (since 
not only pseudopregnant but really pregnant females 
were used in the experiment), while the origin of 13 
pups is unclear, since some females ingested their 
droppings. Thus, blastocyst acceptance was somewhat 
greater than 20 percent, i.c., quite satisfactory for such 
transplantation. However, inspection of the pups’ coal 
color revealed that there were no chimeras (chimeric 
pups would have had mottled coloration). 


There may be at least two reasons for absence of 
chimeras: 1) ES cells used in the experiment have 
poor tolerance to injection conditions and are not vi- 
able within blastocysts and/or 2) injected cells cannot 
combine with the internal cell mass. In order to deter- 
mine the true cause, the following work was planned: |) 
to inject labeled ES in blastocysts, which would permit 
tracking their subsequent fate; 2) histological analysis 
of early stages of mink embryo development. Embryos 
were extracted from 10 females at different terms of 
the gestation period, fixed, and the first sections have 
been made. Histological analysis of these sections, the 
results of which are tentative, confirm our assumption 
that ES cannot penetrate into the internal cell mass of 
the embryo, since the visceral entoderm cells form a 
dense layer around the presumptive ectoderm. 


In 1993, work was started to select a label for ES, and 
we plan to complete it in 1994. 


Study of SCE [sister chromatid exchanges] in mink ES: 
A number of researchers relate the SCE phenom: son 
to DNA methylation processes. Several studies deal- 
ing with early development revealed that SCE level in 
preimplantation embryos is 2-4 times higher than at later 
stages of development. We used SCE to study carly 
stages of differentiation of the pluripotent mink stem 
cells we obtained. Two experimental models based on 
use of germ cells were used to study SCE during in vitro 
differentiation: the first consists of pluripotent mink ES 
capable of forming genuine teratomas and embryoid 
corpuscles after subcutaneous and intraperitoneal injec- 
tion to nude-line mice; the second — teratocarcinoma 
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of OTF9-63 mice, the cells of which are capable of dif- 
ferentiation into parietal and visceral endoderm when 
cultivated with retinoic acid. SCE were counted in un- 
differentiated cultures, as well as in vitro differentiated 
cultures at different times after the start of induction of 
differentiation. We observed a brief elevation of SCE 
level during spontaneous (mink ES) and retinoic acid- 
induced (mouse teratocarcinoma) differentiation. The el- 
evation was manifested by | 5-2-fold increase in mean 
number of SCE per metaphase and appearance oi cells 
with many SCE (more than 30) per metaphase. The brief 
increase coincides with 2-3 cell division in OTF9-63 
cells and 3-4 cell division of ES after the start of differ- 
entiation. Then the SC* level returns to its initial level 
inherent in undifferentiated cells. The brief change in 
SCE level could be the first sign of stan of differen- 
tiation, which precedes its visible manifestations and, 
consequently, could serve as a useful indicator of dif- 
ferentiation processes. 
Footnotes 
1. Conclusion. See No 4, 1994 for beginning. 


2. Translator’s note: Text mentions both “glyphosate” 
and “glyphosphate” and the terms are rendered as given 
in source. 


Gunshot Injuries to the Wrist 


957A0291B Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian Nov 94 No 11, pp 22-25 


[Article by V. N. Anisimov, professor, Col Med Serv, 
and A. |. Vyrodov, Lt Col Med Serv, under the rubric 
“Treatment and Prevention"; UDC 616.727.4-001.45] 


{[FBIS Translated Text} it has become a useful tradition 
to analyze the results of treating some categories of 
casualties after cach military conflict. And while lessons 
can be drawn for the future from such analysis in the 
vast majority of cases, this cannot be said about injuries 
to the wrist. Unfortunately, analysis of such injuries 
made by Ye. V. Usoltseva during the Great Patriotic 
War did not reach a wide circle of physicians, since the 
printing was rather limited. At any rate, we have every 
reason to maintain that in Afghanistan prior experience 
in assisting this category of casualties was virtually 
disregarded. Incidentally, even in postwar years there 
have been no publications on this subject. 


We gathered information about the treatment of 718 
victims of wrist injuries during the period of the Great 
Patriotic War (see Table) and 40 people with analogous 
injuries who had been in Turkmen Military District 
hospitals between December 1979 and May 1983. 
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Distribution of gunshot wounds to wrist during Great Patriotic War as related to type of shell and nature of wound 
canal (Archives of Military Medical Museum, RF Ministry of Defense) 




















Wound Number of casualties Type of wound 
(transit blind tangenGal 
abs number percent abs.sumber percent abs. sumber percent abs.sumber percent 
Bullet $13 714 $02 69.9 9 13 2 02 
Shrapael 205 28.6 79 11.0 113 15.7 13 19 
Total 718 100.0 $81 80.9 122 17.0 15 2.1 
































Analysis of 718 case histories, including x-rays, estab- 
lished that the left wrist was injured more often (by 2.2 
times) (494 casualties, 68.8 percent) than the right (224, 
31.25 percent). The absolute majority of wounds were 
penetrating. Unlike blind [not through and through) 
shrapnel wounds, blind gunshot wounds were encoun- 
tered much less often (P<0.001). 


Bones were uninjured in only 128 (17.8 percent) of 
the casualties. In 590 cases (82.2 percent) there were 
injuries to one to six carpal bones. Isolated injury to only 
one bone was noted in 188 victims (31.9 percent), while 
the remaining 402 (68.1 percent) had multiple injuries to 
carpal bones (up to 81 combinations). The vast majority 
consisted of fractures of bones, which typically took 
the longest to consolidate ana are difficult to treat 
(naviculate, lunate, hamate, capitate). It is extremely 
important to take into consideration these specifics of 
wrist wounds in organizing treatment and preventive 
measures, and predicting medical rehabilitation. 


Nerve injuries were present in 87 (12.1 percent) of the 
casualties: ulnar nerve in 62 percent, median in 29.8 
percent, radial in 6 percent, medial and ulnar in 1.1 
percent, radial and ulnar in 1.1 percent. Tendons were 
injured in 2.9 percent of the cases, extensor tendons 
being involved more often (69 percent). 


First surgical treatment (FST) of gunshot wounds to 
the wrist without significant destruction of soft tissues 
was administered in 129 (18 percent) cases. It consisted 
essentially (considering the anatomical distinctions of 
the carpus) of dissection of entrance and exit openings, 
removal foreign bodies as much as possible, and it was 
usually administered at the front-line stages of medical 
evacuation, mainly in a medical battalion. This was 
related primarily to the fact that indications for such care 
arose within the first day after injury, whereas casualties 


were hospitalized on the second day or later in the vast 
majority of cases. 


The only means of treating gunshot fractures of carpal 
bones was conservative: immobilization in a plaster cast. 
Analysis revealed that mistakes were sometimes made, 
in particular, delayed diagnosis of specific injuries, 
brief, inadequate immobilization (it was appropriate 
in only 29.4 percent). The plaster cast was usually 
applied without considering the distinctions of bone 
consolidation, for an average of 21 days. 


Suppurative complications of gunshot injuries of the 
wrist were observed in 93 (13 percent) of the casualties. 
Osteomyelitis of carpal bones was the most serious 
one, and it was characterized by rapid course with 
change to an inflammatory process in adjacent carpal 
bones and liquefactive necrosis thereof. This required 
repeated and often many sequestrectomies. There were 
2 deaths (0.3 percent) because of serious suppurative 
complications (osteomyelitis of carpal bones with well- 
developed phiegmons and sepsis), 39 (5.4 percent) 
patients were discharged to their unit after in-hospital 
treatment, and 508 (70.7 percent) were transferred to 
the convalescent battalion for up to 1 month. A total of 
143 (19.9 percent) people were deemed fit for limited 
service, and 26 (3.6 percent) were pronounced unfit for 
military service and were to be discharged. 


Thus, it would seem that the immediate results of treat- 
ment were good. The absolute majority of casualties 
returned to duty without change in fitness classification. 
However, long-term results are unquestionably impor- 
tant for more objective evaiuation of possible outcome 
of gunshot wounds to the wrist. We were able to ana- 
lyze them using questionnaires and x-rays 38-40 years 
after injury for 8 people with bullet (5) and shrapnel (3) 
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wounds. Two of them had no bone injury, while the rest 
had injuries to the capitate (3), naviculate, hamate and 
styloid processes of ulnar bones (1 each). In these cases, 
the wrist wounds could be classified as mild; neverthe- 
less, many years later carpal functions were consider- 
ably limited and accompanied by pain. Six people were 
pronounced disabled. 


As compared to the period of the Great Patriotic War, in 
the case of modern combat trauma the number of closed 
injuries to the wrist has increased (0.1 and 19 percent, 
respectively). Our data for 40 casualties treated in the 
Turkmen Military District indicate that the right and left 
wrists were injured equally often. Bullet wounds were 
diagnosed in 23 (58 percent) of the cases and shrapnel, 
in 17 (42 percent). In 39 (98 percent) cases there were 
perforating wounds. Only 3 (8 percent) people had no 
fractures of carpal bones. In 31 (77 percent) cases, 2 to 
5 carpal bones were injured, and in only 6 (15 percent) 
was a single bone involved. 


The nature of injuries to carpal bones did not differ in 
the periods of combat operations studied. At the same 
time, in Afghanistan, considerable defects developed 
often with both bullet and shrapnel wounds to the 
wrist, and the wounds proper were combined. Extensor 
tendons were injured in 9 (23 percent) cases and the 
nerves, in 5 (13 percent). 


Casualties arrived at the stage of skilled surgical assis- 
tance mainly 3-4 h after injury. Only 2 (5 percent) peo- 
ple were delivered after 12 h. Primary surgical treatment 
was Carried out in 67.5 percent (18 percent in the years 
of the Great Patriotic War). Not infrequently, it was ad- 
ministered without sufficient indications, and treatment 
itself was unjustifiably radical, which led to formation 
of cicatrices and contractures. Unjustifiably long immo- 
bilization of the injured limb was also instrumental in 
these results. Wounds became purulent in 8 (20 per- 
cent) of the cases and osteomyelitis of carpal bones, 
in 4 (10 percent). A total of 14 (35 percent) were dis- 
charged from military service, sick leave was granted 
to 7 (17 percent), 10 (25 percent) were returned to their 
units, 3 (8 percent) were pronounced fit for limited ser- 
vice, and 6 (15 percent) were transferred to other med- 
ical facilities. The following circumstances had a con- 
siderable influence on decisions of experts. In the first 
place, they were made with consideration of peacetime 
requirements; in the .ccond place, severity of injuries 
increased; in the third place, casualties were not treated 
in specialized wrist surgery departments, but in general 
surgical ones; in the fourth place, mistakes made in the 
course of treatment had negative effects. 


It should be borne in mind that in time the functions of 
an injured wrist improve appreciably, and reconstruc- 
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tive surgery performed subsequently, in particular use 
of endoprostheses, made it possible to succeed in reha- 
bilitating casualties. There are frequent indications for 
such operations. Thus, in our opinion 6 out of 40 ca- 
sualties required endoprostheses, we operated on 2 of 
them with success 2-3 years after injury. 


With treatment in stages, we proceeded from the fact 
that amputation is necessary in the case of extensive 
injuries to soft tissues and carpal bones, and such 
casualties are not expected to remain in the service. 
The rest of the wounded can be relatively fit for action, 
even in the absence of bone consolidation, after healing 
of soft tissue wounds and functional treatment. In the 
case of negligible injury to soft tissues and good wound 
healing, in the presence of naviculate and triquetral 
bones fractures, as well as dislocations and dislocation 
fractures of carpal bones, surgical setting of dislocation 
and osteosynthesis with a pin can be performed at 
the stage of specialized surgical care. If these surgical 
procedures cannot be performed, reconstructive surgery 
can be performed a few months or even years after 
trauma was sustained. 


These data served as the basis for development of a 
system that we offer for treatment in stages of casualties 
with gunshot injuries to the wrist. 

On the battlefield (first medical aid) an analgesic is 
injected with a syrette (1 mil 1 percent promedol 
solution), a tourniquet and aseptic bandage from an 
individual dressing packet are used for severe arterial 
bleeding. The limb is immobilized using makeshift 
materials. 


Dressings and tourniquets are inspected to check for 
appropriateness, antibiotics are given per os in tablet 
form at the battalion aid station (paramedic care). 


Casualties with a tourniquet must be examined in the 
surgical dressing room of a regimental aid station. The 
physician's main task is to temporarily stop bleeding, 
if possible without using a tourniquet (ligation of 
vessel in wound). The remaining casualties are given 
3000 TU antitetanus serum or 0.5 mi adsorbed tetanus 
toxoid, antibiotics are given again, and analgesics are 
administered, if indicated. 

At the separate medical battalion, in the course of triage 
casualties requiring qualified surgical aid are singled 
out. It must be borne in mind that primary surgical treat- 
ment of gunshot wounds to the wrist is rarely adminis- 
tered because of urgent indications. The technique for 
such treatment is rather difficult and requires some ex- 
perience on the part of the surgeon. For this reason, at 
this stage of medical evacuation FST is indicated only 
for casualues who continue to bleed after a tourniquet 
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is applied, whose wounds are infected with toxic sub- 
stances while severity of injuries to the wrist are such 
that primary amputation (as a shock-control measure) 
is required. All other casualties with wrist injuries are 
given antibiotics, tetanus serum and analgesics, with in- 
spection of dressings and immobilization. 


It is desirable to evacuate casualties to a specialized 
hospital for casualties with injuries to long bones 
and articulations. Individuals whose treatment will not 
exceed 60 days are also referred there. X-rays of the 
articulation are made for all casualties upon admittance 
views (20° wrist rotation and pronation positions). 


In the presence of gunshot fractures of the naviculate 
and other carpal bones with displacement of fragments, 
as well as dislocation fractures, primary osteosynthe- 
sis is not recommended due to possible development of 
infectious complications. It should be performed at a 
later time, after the gunshot wound has healed. In the 
presence of dislocations, dislocation fractures or severe 
deformation (flattening) of the bones, impaired carpal 
architectonics are corrected. If purulent complications 
develop, in particular osteomyelitis of carpal bones, sur- 
gical intervention, which should be timely and radical, 
is performed, in addition to conventional treatment. If 
carpal bones are completely destroyed they are removed. 


In the course of treatment of gunshot wounds to the 
wrist, we recommend that dislocations be set by the 
open method with mandatory immobilization. This is 
achieved by using the Ilizarov device, which consists of 
two half-rings. One is passed under the distal epiphyses 
of the radial and ulnar bones and the other, through the 
base of the carpal bones. It is desirable to immobilize 
fragments of the naviculate and hamate bones with a 
screw. Mean duration of treatment is 1.5-2 months. 


After termination of in-hospital treatment, casualties can 
be transferred to a medical rehabilitation center, which 
is preferably attached to the front hospital base. Indi- 
viduals are referred there if they require reconstructive 
and mainly functional treatn. nt with use of physiothera- 
peutic methods and mechanotherapy. An expert decision 
should be made after a course of treatment at the rehabil- 
itation center, with consideration of extent of functional 
impairment of the injured articulation and military oc- 
cupation of the individual being certified. 


Thus, we have discussed the typical features of gunshot 
injuries to the wrist. Prompt and effective medical 
assistance for such casualties followed by medical 
rehabilitation are a guarantee for their speedy return to 
their formation or job. 
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With Internal Pathology in Afghanistan 


957A0291C Moscow VOYENNO-MEDITSINSKIY 
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[Article by A.J. Levshankov, professor, Col 
Med Serv (Ret), under the rubric “Treat- 
ment and Prevention"; UDC 616-036.882-085- 
039.12}:355.4(47+57)\(581)" 1980-1989" ] 


(FBIS Translated Text] Analysis of experience gained 
by the medical service in the course of combat opera- 
tions in Afghanistan is very important to validation of 
new approaches in anesthesiological and resuscitation 
aid to medical patients [referring to those with pathology 
treated by internists] under field conditions. A compari- 

son of that experience to the routine activities of troops 
would permit elaboration of more effective measures to 
improve these forms of assistance. 


In 1985-1987, most medical patients (not counting in- 
fectious cases) at 40th Army separate medical battal- 
ions and hospitals presented mainly with the following 
pathology: skin — 33 and 20 percent, respectively, di- 
gestive organ — 20 and 23 percent, respiratory organs 
— 14 and 15 percent, circulatory — 7 and 11 percent. 
Mainly cases of acute poisoning (51 percent), myocar- 
dial infarction (22 percent) and acute pneumonia (19 
pacent) required intensive care. The share of medical 
patients in the anesthesiology, resuscitation and inten- 
sive care department (ARICD) constituted only 3 per- 
cent (of the remaining patients, 62 percent were infec- 
tious cases, 31 percent were trauma cases, and 4 per- 
cent had surgical pathology), which is almost half the 
total for the Armed Forces in 1988-1990 (5.3, 5.4 and 
5.6 percent, respectively). However, development of the 
chronic ecological-occupational stress syndrome (A. A. 
Novitskiy, 1992) in many servicemen prior to their ill- 
ness and several other factors of combat operations ag- 
gravated considerably the condition of individuals re- 
ferred to ARICD. 


Thus, most patients with acute pneumonia were admit- 
ted presenting with a protracted course thereof, they 
were underweight (more than 15 percent), showed signs 
of hypotension, gastrointestinal tract pathology and oth- 
ers. Cardiogenic collapse was observed in 75 percent of 
the patients with myocardial infarction. As a rule, such 
patients were admitted to the ARICD ia critical condi- 
tion, so that mortality among them was 4.7 times higher 
than under ordinary conditions. 


Many casualties, particularly those with explosive 
trautna (A. A. Storozhenko, 1990), had visceral in- 
juries: contusions and ruptures of the lungs (30 and 2.5 
percent, respectively), heart (23 and 1.2 percent), liver 
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(5.9 and 9.6 percent), and kidneys (17 and 1.7 percent). 
In the immediate postoperative period (Ist-4th days) 
they developed complications such as myocardiodystro- 
phy (S8 percent), nephropathy (58 percent), pneumonia 
(37 percent), acute renal insufficiency (17 percent), 
peritonitis (9 percent), fat embolism (7 percent) and 
others. Obviously, these lesions and complications had 
an adverse effect on course of traumatic illness. It was 
quite difficult to diagnose them. For example, the intra 
vitam diagnosis was made of only 33 percent of the 
contusions. It was possible to obtain good therapeutic 
results in such casualties only by the joint work of the 
anesthesiologist-resuscitation specialist, surgeon and 
internist. 

Special attention should be given to adequate infusion 
therapy. Thus, among wounded with anasarca who sub- 
sequently expired the volume of infused fluid exceeded 
diuresis considerably, as a result of which the fluid bal- 
ance was dramatically positive: volume of infusion ther- 
apy and diuresis constituted 16.5 and 4.2 1, respectively 
on the Ist day, 10.7 and 2.3 | on the 2d, 6.4 and 1.11 
on the 3d, 3.1 and 0.6 1 on the 4th. 


Victims of abdominal wounds often developed acute 
pneumonia in the immediate postoperative period. The 
findings in the studies of A. V. Panteleyev (1991) 
revealed that the volume of infusion therapy exceeded 
fluid loss to a greater extent among patients who expired 
than those who survived. In particular, in one of the 
groups studied, fluid balance among those who expired 
and survived constituted +1.8+/-0.2 and +0.9+/-0.1 | 
(diuresis: -1.2+/-0.2 and 1.6+/-0.3 1); in another group 
where infusion therapy was reduced in volume: +0.4+/ 
4.1 and -0.3+/-+0.2 | (diuresis: 1.5+/-0.1 and 1.8+/-0.2 
. Exchange of gases was improved and mortality due 
to pneumonia was reduced to one-third while overall 
lethality was reduced by one-half by reducing the 
volume of infusion therapy and administering periodic 
high-frequency ventilation of the lungs on a Phase-S 
unit. 
We believe that intensive care of medical patients in 
ARICD should be administered by the anesthesiologist- 
resuscitation specialist with involvement, as stated 
above, of an internist, surgeon and infectious dis- 
ease specialist. In 1988-1989, the percentile ratio of 
such specialists constituted 17:11:44:28. Thanks to 
comprehensive intensive care in ARICD there was 
considerable improvement in effectiveness of treatment 
of serious infections and those in the internal medicine 
Category. 
When rendering emergency assistance to medical pa- 
uents in Afghanistan, severe weak spots were found. 
Some medical aid stations, infirmaries of obato [ser~ 
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rate service battalions?) and admitting departments of 
separate medical or regimental aid stations and hospi- 
tals were not adequately prepared to render emergency 
care for critical states. In particular, there was a flaw in 
conventional outfitting of physicians bags with sufficient 
quantities of infusion media, drugs (analgesics, gluco- 
corticoids, sodium hydrocarbonate, and others) and sys- 
tems to administer them. Unit personnel and even med- 
ical personnel had lacked skills in operating oxygen in- 
halers and artificial pulmonary ventilation units. There 
was no methodologically correct analysis of flaws in 
emergency care and control over their elimination. 


Among the flaws pertaining to organization and imple- 
mentation of intensive care, I should like to mention 
the following. Inconsistency between size of staff in 
a number of ARICD and actual volume of work did 
not permit organization of around the clock duty by 
anesthesiologist-resuscitation specialists and anesthetist- 
nurses to care for serious medical cases, provide the 
appropriate level of rapid diagnosis of acute functional 
and metabolic disorders. For this reason, injuries and 
complications referable to internal organs were often 
undiagnosed, as already mentioned, among heavy casu- 
alties. Intensive care was sometimes administered with- 
out clear-cut differentiation according to patient cate- 
gory. They were referred to ARICD with delay (only 
after development of critical states}. 
Professional training of anesthesiologist-resuscitation 
specialists was not adequate in matters of combat 
internal pathology, and that of internists on resuscitatior. 
and emergency aid in critical states. 
Analysis of experience in anesthesiological- 
resuscitation care of medical patients that was 
acquired in Afghanistan was instrumental in revision 
of a number of points dealing with training of medical 
personnel, organization of regular staff structure and 
material-technical support of ARICD, and administra- 
tion of intensive care. 


Antibiotic Therapy for Complicated Forms of 
Dermatomycosis Pedis 

957A0291D Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian Nov 94 No 11, pp 32-33 


[Article by V.I. Shchedrin, candidate of medical sci- 
ences, Col Med Serv, under the rubric “Treatment and 
Prevention”; UDC 617.586-002.828-085.33] 


(FBIS Translated Text) Staphylococcus and streptococ- 
cus are among the causes of complication of dermato- 
mycosis pedis S. pyogenes not only complicates the 
course of mycosis, but, according to many authors, pave 
the way for fungi to exist. They injure the epidermis, 
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Causing scaling, erosions, cracks and thus permit inva- 
sion of mycelium. At the same time, most dermatolo- 
gists believe that skin stricken by fungus serves as the 
“entry portal” for pyogenic microorganisms which elicit 
secondary impetiginization, erysipelas, lymphadenitis 
and lymphangitis. Impetiginization as a complication 
of mycosis pedis elicits exacerbation of the mycotic 
process and worsens its prognosis. Staphylococcus and 
streptococcus Can aggrs\‘ale mycotic lesion to the foot 
even in the absence of ciisacally marked signs of pustu- 
lar complications. S. pyogenes infection is encountered 
the most often as a complication of the mycotic process 
with two forms of epidermophytosis pedis: intertnigi- 
nous and dyshidrotic. 


The presence of S. pyogenes infection served as grounds 
for us to use antibiotics in the treatment of dermatomy- 
cosis pedis. Studies have shown that mycotic sensitiza- 
tion is involved to some extent in onset of allergy to an- 
tibiotics. It can be assumed that, in this case, antibiotics 
play the part of a nonspecific stimulus eliciting paraller- 
gic reactions, or clse they produce group-specific cross- 
reactions due to antigenic affinity of parasitic fungi and 
molds that produce antibiotics. 


The chief indications for antibiotic therapy were: sever- 
ity of initial pyogenic manifestations, development of 
lymphangitis and lymphadenitis, appearance of pyoal- 
lergids, absence of allergic reaction to the antibiotic ad- 
ministered. ‘ 

The increase in resistance to previously used antibiotics 
(agents in the penicillin group, tetracycline, macrolides) 
mainly of staphylococcus and less often streptococcus 
served as grounds to use new antibacterial agents that 
act upon strains of microorganisms that produce peni- 
cillinase and have a broad spectrum of action, as well as 
less marked allergenic properties than agents in the peni- 
cillin group. We refer to semisynthetic antibiotics in the 
pericillin group: sodium ampicillin, sodium oxacillin; 
semisynthetic tetracyclines: methacycline hydrochloride 
(rondomycin), doxycycline hydrochloride, as well as 
rifampicin (benemycin) and lincomycin hydrochloride. 
These agents, which retain the main properties of pre- 
viously used antibiotics (bactericidal and low toxicity), 
differ from one another in a number of qualities of prac- 
tical importance. 

Of all the semisynthetic penicillins, sodium oxacillin 
and sodinm dicloxacillin were used the most in com- 
bined therapy of mycosis of the feet complicated by 
pustular infection, while sodium ampicillin was used 
considerably less often. 


The antimicrobial spectrum of sodium ampicillin ex- 
tends to both Gram-negative and Gram-positive bacte- 
ria. However, this product is broken down by penicilli- 
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nase, and for this reason does not affect staphylococci 
that form penicillinase and are resistant to benzylpeni- 
cillin. In essence it is well-tolerated by patients but like 
penicillin it has a side-effect: possible allergic reactions. 
In view of this fact, we limited ourselves to the use of 
this antibiotic. It was prescribed for intramuscular injec- 
tion in a single dose of 500,000 U, daily dose of 2-2.5 
million U, course dosage to 20 million U. 


Unlike the preceding antibiotic, sodium oxacillin is 
an acid-fast agent that is well absorbed from the 
gastrointestinal tract. It is considerably more active 
against penicillinase-producing staphylococci, does not 
clicit allergic reactions, has low toxicity and is well 
tolerated by patients. According to our data, all of 
the isolated staphylococcal and streptococcal strains 
are sensitive to it. Dosage used is analogous to those 
mentioned above. 


In addition to semisynthetic penicillins, we used a 
semisynthetic tetracycline derivative, meihacycline hy- 
drochloride (rondomycin). It is active against both 
Gram-positive and Gram-negative microorganisms. No 
allergic reactions were observed with its use. 


Of the group of semisynthetic rifamycins, we prescribed 
rifampicin (benemycin) in combined therapy. All of the 
isoiated streptococcal and staphylococcal strains were 
sensitive to these antibiotics. The agents were injected 
im. in a single dose of 150 mg, daily dose 600 mg, and 
course of 3-6 g. No allergic side-effects were observed 
with their use. 


Lincomycin hydrochloride was also used in combined 
therapy of complicated dermatomycosis pedis. Its 
spectrum of antimicrobial action is similar to that of 
macrolides. It is active primarily against Gram-positive 
microorganisms. In essence, all of the isolated strep- 
tococcal and staphylococcal strains were sensitive to 
it. It sometimes elicited a stool disordes, to the extent 
of pseudomembranous colitis, in doses above 16-18 
million U. For this reason its use was limited, The 
product was prescribed i.m. in single doses of 500,000 
U, 2-2.5 million U daily, and up to 16-18 million U for 
a course. 


When using the above antibioucs in combined therapy 
of complicated forms of dermatomycosis pedis, we took 
into consideration the following chief guidelines: use as 
related to sensitivity of isolated microorganisms; record 
of single, daily and course doses; ordering it in doses 
t at preclude allergic reactions. 


Our use of semisynthetic antibiotics in the treatment of 
complicated forms of mycosis pedis demonstrated their 
obvious advantage over previously used antibiotics. 
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Chemoprophylaxis of Influenza in Groups of 
Military Personne! 

9S7TAD29IE Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian Nov 94 No 11, pp 34-35 


[Article by Ye.l. Yefimov, docent, Col Med Serv, and 
S.A. Razgulin, Lt Co! Med Serv under the rubric “Epi- 
demiology and Infectious Diseases"; UDC 616.921.5- 
085.2-039.71] 


{FBIS Translated Text) Influenza is the most important 
acute infection, the global spread of which in years of 
major epidemics and pandemics acquires elements of a 
wre lp soe Military epidemiological importance of 
influenza is attributable to its extremely rapid spread and 
mass involvement of all categories of military personnel. 
This is due to the aerosol mechanism of transmission 
of the virus, specifics of barracks living conditions of 
personnel, shortness of the incubation period, and high 
susceptibility of the human body particularly when a 
new antigenic variant of the pathogen appears. 
In the light of the foregoing it is apparent that epidemic- 
control measures, first of all sanitary-hygienic and re- 
strictive regimen, which are effective for other air 
and droplet-borne infections, are not effective enough 
against influenza [13]. Among the existing methods of 
preventing influenza, traditionally preference is given to 
active immunization with live or inactivated vaccines [1, 


11}. However, the main problem of immunoprophylaxis 
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of influenza still unresolved is the antigenic inconsis- 
tency between vaccine strains of the virus and the ones 
isolated at the start of an epidemic cycle. For this rea- 
son, some authors believe it desirable to shift emphasis 
in control of influenza to nonspecific methods, in par- 
ticular chemoprophylaxis (2, 7, 14], until this problem 
is solved. 


The arsenal of chemical agents for prevention of in- 
fluenza is rather extensive, and it permits effective treat- 
ment of both a human jon in order to enhance 
immunoresistance (5, 8-10] and the pathogen popula- 
tion, to lower its pathogenic properties and epidemic 
potential (2, 3, 4, 6). 


The first direction of flu chemoprophylaxis is to use 
nonspecific immunostimulators (biological and chemi- 
cal agents). They include, first of all, microbial polysac- 
charides (prodigiosan and others), nucleic acid salts 
(sodium nucleinate), imidazole derivatives (levamisole 
and dibasole), interferon and its recombinant analogue 
reaferon, the synthetic ‘=vmnus peptide thymogen, as 
well as ascorbic acid and nexavit (Table 1). The sec- 
ond direction of chemoprophylaxis is the use of oxoline 
and amantadine derivatives (remantadine, adapromine, 
arbidol, polyrem). The mechanism of their action is 
based on selective suppression of reproduction of in- 
fluenza viruses, particularly at the carly stage of illness 
(Table 2). 











Table 1. Ci-art for Use of lmmunostimulaters for Prevention of Influenza 
































Agent Mode of administration, dosage 

Prodagyosan Subcutancously, 3} mes 50-100 jg at 3-day intervals. intranasally 25 pg im each nostril once 
a week for 3.4 weeks. At least }-week interval between courses 

Sodium puclesmate Per os O.8 ¢ +m Gurd course of dinner once « day for 3 days 

| evamasole Per os 0.15 g once day. Course of caght 3-day cycles; 15-day satervals between cycles 

Dahasole Per os 0.04 g twice a day for 10 days 

Leukocyuc interferon During eprdemuc 0.25 g¢ (5 drops) in cach noo zil twice a day, at interval of at least 6 h. 
Course not to exceed 40 days 

Reaferon Intranasally 100,000 U once a day for 3 days 

Thymogen Intamuscularty S0-100 jg (300-1000 xg per course) for 3-10 days. intranasally 2-5 drops of 
OLO! percent soluvon im each nostril 2-3 tomes a day 

Ascortuc Acid Per os OS g after meals for 20 days during eprdemuic 

Hexavit According to mstructons 











report may contain Copyngbted matenal Copying and dissemination} . 
eee taenmedthdasemmaatoee 4 








FBIS-UST-95-032 
16 August 1995 


LIFE SCIENCES 





Table 2. Chart for Using Agents That Selectively Suppress Reproduction of Influenza Viruses 





Mode of administration, dosage 


Distinctions of effect on viruses 





Per os 1 tablet: 5 days in epidemic, 15-20 
days when scheduled 


Suppresses reproduction of all serovars of 
influenza A virus 





Per os 0.2 g/day before -neals for 15-20 days 


Suppresses reproduction of influenza A and 





Per os 0.2 g/day before meals for 10-18 days 


Suppresses reproduction of influenza A and 
B viruses 





Agent 
Remantadine 
Adapromune 
Artndol 
Polyrem! 


for 10-15 days 


Pr os 0.1 g/day after meal at 72-h intervals 


Suppresses reproduction of influenza A 
virus. Has an antitoxic effect on influenza B 





Oxohne omtment 





Topecal. Swab nasal mucosa with 0.25 
percent oimtment twice a day for 15-25 days 


High virucidal activity for influenza A and 
B viruses 








1. Undergoing chimcal epsdemmological testing. 





Chemotherapeutic agents not only protect the body 
against influenza, but also attenuate considerably sever- 
ity of clinical manifestations if flu develops, heip de- 
crease the incidence of manifest forms and increase the 
share of patients with asymptomatic course of infection. 
It was proven that there is substantial decrease in num- 
ber of days of leave thanks to their use in organized 
groups. This is indicative of the high economic effec- 
liveness of such weatment [12] 


When analyzing the process of interaction between 
pathogen and human populations with use of chemical 
agents one cannot overlook the unquestioned fact that 
the intensity of the epidemic process diminishes. This 
happens, in the first place, because of blocked reproduc- 
ion of virions at the site of application (nasopharyngeal 
mucosa), which leads to decrease in their concentration 
in exhaled air and, in the second place, thanks to de- 
crease in incidence of manifest forms of illness which 
are accompanied, as we know, with marked expiratory 
symptoms (coughing, sneezing, cic.). As a result, the 
epidemic process of transmission of influenza virus di- 
minishes significantly in intensity as marifesied by a 
decline in morbidity rate. 


With reference to the problem of chemoprophylaxis in 
Organized groups, it must be noted that a comprehen- 
sive system of nonspecific protection against influenza 
was developed in recent years [7]. It includes basic ame- 
lorative and sanitary-hygienic measures, seasonal pro- 
phylaxis carried out in the fall and spring using agents 
and methods that improve resistance, and emergency 
measures carried out during flu epidemics. The sys- 
tem is aimed al correcting secondary immunodeficiency 
in people who are often sick and involves successive 


use of nonspecific preventive agents, including chemi- 
cal agents. 


In conclusion of this analysis of current trends and 
agents for chemoprophylaxis of influenza in the armed 
forces, it should be noted that best results can be 
obtained under the following conditions: comprehensive 
use uf agents in order to affect all elements of the 
influenza virus-man parasitic system; implementation 
when there are epidemic indications throughout the 
period of existence of the military group; use of 
chemical agents during epidemics and in high risk 
groups for influenza (on the basis oi proper retrospective 
and current epidemiological analysis). 
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Muramy!l Peptides and Sleep 

YS7TAOSTOA St. Petersburg FIZIOLOGICHESKI 
ZHURNAL IMENI 1. M. SECHENOVA in Russian 
Nov 94 Vol 80 No 11, pp 44-50 


[English abstract of article by V. M. Kovailzon, F. 
Obal, Jr. L. Johannsen, J. M. Krueger and T. M. 
Andronova, Institute of Evolutionary Morphology and 
Ecology of Animals of the Russian Academy of Sci- 
ences, Moscow; Medical University, Szeged, Hungary; 
University of Tennessee, Memphis, USA; Institute of 
Bioorganic Chemistry of the Russian Academy of Sci- 
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ences, Moscow: “Muramyl peptides and sleep"; UDC 
612.821.74+612.8.015] 


[FBIS Summary] Effects of muramyl peptides from 
bacterial cell walls (MDP and GMDP), their fragments, 
Steric isomers and structural analogues were studied on 
sleep in rabbits. An increase in the SWS, decrease in PS, 
rise in body temperature were found following minimal 
doses, whereas pathological responses in the EEG and 
sleep as well as pyrogenic effects occurred after higher 
doses. The GMDP analogues affected sleep weakly, and 
isomers and fragments were inactive. Possible role of 
muramyl! peptides in normal and pathological regulation 
of sleep is discussed. 


Principles of Oxygen Rating in Hyperbaric 
Breathing with Gas Mixtures in Long-term 
Exposure Up to 500 Meters 

9S7AOS76B St. Petersburg FIZIOLOGICHESKII 
ZHURNAL IMENI I. M. SECHENOVA in Russian 
Nov 94 Vol 80 No 11, pp 71-75 


[English abstract of article by V. V. Semko, G. 1. Las- 
tochkin, A. A. Povazhenko and O. F. Bardysheva, In- 
stitute of Emergency Diving and Depth Operations, St. 
Petersburg-Lomonosov: “ Principles of oxygen rating in 
hyperbaric breathing with gas mixtures in long-term ex- 
posure up to S00 meters”; UDC 612.23:612.274(045)] 


[FBIS Summary] In simulation of saturation dives 
at 3.6—5.1 MPa, physiologically optimal limits of 
oxygen partial pressure were determined in breathing 


gas mixtures. The parameters of oxygen-dependent 
carbohydrate and lipid metabolism as well as the blood 


oxygen transport function were found to be the most 
important criteria for determination of the optimal 
concentration of oxygen in hyperbaric breathing gas 
mixtures. 


Comparative Characteristics of Immunogenic and 
Immunomodulating Activity of Differently 
Prepared Antigens of Coxiella burnetii — 
Causative Agent of Q-Fever 

9S7TAOGGSA St. Petersburg TSITOLOGIYA in Russian 
Nov 94 Vol 36 No 11, pp 1102-1112 


[Article by N. K. Tokarevich, O. N. Pogodina, 1. S. 
Preydiin, V. A. Kuzina, T. A. Kramskaya and N. 
K. Artemenko, Epidemiology and Microbiology Insti- 
tute; Cytology Institute, Russian Academy of Sciences; 
Experimental Medicine Institute, Russian Academy of 
Medical Sciences, St. Petersburg (manuscript received 
20 Jan 94)) 


[FBIS Abstract] The microbial cell of Coxiella bur- 
netii, the causative agent of Q-fever, contains a com- 
plex anugenic and immunomodulating complex, but an 
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unanswered question is specifically whal components 
of the corpuscular antigen are responsible for its im- 
be highly important for developing new Q-fever vac- 
cines. The immunogenicity of the Coxiella burnetii cor- 
pusclar antigen and two of its components, obtained af- 
ter treatment with chioroform-methanol or extraction by 
immunogenic. A strong correlation was discovered be- 
tween the immunogenic and immunomodulating prop- 
erties of the C. burnetii antigens. Cells of the mononu- 
clear phagocyte system are the targets for stimulating 
action of the studied antigens. A cyclic increase in an- 
tibacterial activity and oxygen-dependent metabc lism of 
the peritoneal cells was noted, as well as an increase in 
the natural splenocyte cytotoxicity caused by the action 
of these antigens. The role of cytokines in raising the 
activity of peritoneal cells and splenocytes, caused by 
is discussed. The findings are compared with those of 
Williams, ct al. 1986, Kaza and Rehacek, 1987 and 
Ruppaner, ct al.. 1985. Figures 5; references 24: 8 Rus- 
sian, 16 Western. 


Mathematical Description of S:nergistic Effects of 


9STAOGESB St. TSITOLOGIYA in Ri ssian 
Nov 94 Vol 36 No 11, pp 1118-1122 


[Article by M. L. Lisovskiy, V. P. Komarov and V. 


for the synergistic effects with the impact of sev- 


TEPA) and cis- Giemminedichierepletionn (cis-DDP) at 
various temperatures. It was tested for the inactivation 
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of the clone-forming ability of hamster cells and murine 
fibrosarcoma. The results support the idea that the syn- 
ergistic interaction of a chemical agent and hypothermia 
may result from additional lethal damages arising from 
the interaction of sublesions induced by the two agents, 
as had been postulated. The proposed model can there- 
fore be used in predicting and optimizing the synergistic 
effect when cells are acted upon by different chemical 
and physical factors. The model makes possible a quan- 
titative analysis of the joint influence of these agents, 
a prediction of the greatest magnitude of the synergis- 
tic effect and the conditions under which it is attained. 
Figures 2; references 9: 3 Russian, 6 Western. 


State Report on Health Status of Population in the 
Russian Federation in 1992 


9S7AOS7IA Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian 
No 6, Nov-Dec 94 pp 3-10 


(Unsigned article’; UDC 614.7-07(470)) 
(FBIS Translated Text) 


Section 5. Status of 


sanitary-epidemiological 
well-being of the population. A real threat to the 
sanitary-epidemiological well-being of the Russian 
population is increasing under the complex 
conditions of economic and social development of 
the state. At the present time 
sanitary-epidemiological conditions in the Russian 
Federation must be regarded as unfavorable and 
their negative influence on health of the population 


is more and more conspicuous. 


According to data from the sanitary-cpidemiological 
service, which Carries oul state oversight in accordance 
with the RSFSR Law ‘Sanitary-Epidemiological Well- 
Being of the Population,” in 1992 the sanitary-hygienic 
indices for the condition of drinking water, atmospheric 
air and soil in cities and villages, food products and 
working Conditions for the employed have virtually not 
improved. 

Atmospheric Air 

During 1992 atmospheric pollution was as high as in 
1991. 

Considerable exceedings of the MAC (maximum admis- 
sible concentration) with respect to dust, carbon bisul- 
fise, carbon and nitrogen oxides, ammonia, hydrocar- 
an a enone aan 


A content of pollutants exceeding the MAC by a factor 
of 5 was registered in 140 cities. The atmospheric 
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pollution levels periodically exceeded the MAC by a 
factor of 10 in more than 80 cities and industrial centers. 


Exceeding of the MAC by a factor of 10 by three or 
more substances was observed in 14 cities (Bryansk, 
Bratsk, Gubakha, Dzerzhinsk, Kemerovo, Moscow, No- 
vokuznetsk, Novosibirsk, Omsk, Pervouralsk, and oth- 
ers). 


The work carried out in 1992 by the agencies of 
the sanitary- epidemiological service in evaluating the 
health status of the population in a number of regions 
indicated that the incidence of disease as one of the in- 
dices of health status in territories with a high pollution 
a on 


For example, in Drogobuzhskiy Rzyon of Smolensk 
Oblast in the bodies of children asd women not en- 
gaged in professional work there was an accumulation 
of elements characteristic of effluent from the Drogob- 
uzhskiy industrial complex (chromium, nickel, titanium, 
copper, aluminum). As a result, the incidence of afflic- 
tion of children with diseases of the respiratory organs 
was higher by a factor of 1.8 and with neurological dis- 
eases was higher by a factor of 1.9 than in a relatively 
Clean region. 

In Tolyatti among children living in the zone of influ- 
ence of effluent from the Northern Industrial Complex 
diseases of the upper respiratory passages and bronchial 
asthma were more frequent by a factor of 2.4-8.8 in 
comparison with children living in a relatively clean re- 
gion, which is attributable to the irritating effect of nitro- 
gen dioxide, formaldehyde and ammonia, whose mean 
annual concentrations exceed the MAC by a factor of 
2-3. 

Among the population residing in the region adjacent to 
modern production of antibiotics (Saransk) the presence 
of a specific allergization of the body against antibiotics 
and the Candida allergen is noted. 


In the cities of Chelyabinsk Oblast, where more than 80 
percent of the effluent is accounted for by ferrvus and 
nonferrous metallurgy enterprises, there is an increased 
incidence of disease (in comparison with a control city, 
where machine building enterprises are located) among 
children and adults: diseases of the endocrinal system, 
blood, organs of respiration, congenital anomalies in 
children, complications in pregnancy and delivery, dis- 
cases of the skin and malignant tumors in adults. 


In Perm Oblast, after generalization of information on 
the frequency with which the population sought medical 
assistance, characteristics of the effluent discharged 
imto the environment and data on its quality, it was 
ascertained on the basis of mathematical monitoring that 
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among the 19 classes of diseases taken into account 10 
(52.6 percent) of the nosological forms in children and 
11 (S7.8 percent) in adults have a reliable dependence 
on environmental factors. For example, the incidence 
of diseases of the genitourinary system (Krasnokamsk) 
and musculoskeletal system (Chusovoy, Aleksandrovsk) 
among children is caused by environmental pollution. 
Among the rural population in Rostov Oblast, where 
im preceding years high applications of pesticides were 
the rule (up to 20 kg/hectare, with a mean rayon figure 
of 3 kg/hectare), among children in 1992 there was a 
113 percent increase in the occurrence of diseases of 
the blood circulation organs, a 95 percent increase in 
bronchial asthma and a 55 percent increase in congenital 
anomalies. 

A study of the influence of environmeniz! pollution 
on the health of the population living in the Kamsko- 
Achinsk Fuel-Energy Complex region indicated that the 
contribution of atmospheric pollution to the incidence of 
disease of the respiratory organs is about 52 percent. 
Special monitoring of the state of atmospheric air is 
being carried out in regions of location of enterprises 
for the production of protein-vitamin concentrates — 
PVC (Kirishi Biochemical Plant, Blagoveshchensk Bio- 
chemical Combine, Kstovo, Angarsk, Svetioyarsk PVC 
plants). No PVC dust was discovered in 1992 in the 
settled zone of Kirishi, Kstovo, Blagoveshchensk and 
Angarsk, as well as at the sources of effluent from the 
Angarsk PVC Plant. At the sources of effluent from the 
Kirishi Biochemical Combine PVC dust was found in 
individual samples in concentrations not exceeding the 
hygienic norms. At Svetlyy Yar registry point the PVC 
dust concentrations in the settled zone did not exceed the 
maximum admissible levels. The incidence of affliction 
of the population with bronchial asthma and asthmatic 
dermatitis has been stabilized, but this problem requires 
further study. 


Drinking Water 


Russia is one of the countries best supplied with water: 
there are more than 30 thousand cubic meters of water 
per year per capita. However, the state of water supply 
for the population of the country is unsatisfactory. 
Each year about 28 km’ of polluted sewage is dumped 
into water bodies, of which 8.4 km’ is without any 
purification. 


In 1992, in comparison with 1991, the quality of water 
in open water bodies in places of water consumption 
by the population and drinking water intakes worsened 
with respe.t to microbiological indices, including with 
respect to coli ph. ges, lactose-positive colibacilli and 
helminthic agents. 
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About 1/3 of the total volume of pollutants is introduced 
runoff from the areas of sanitarily ill-organized pop- 
ulated places, industrial enterprises and agricultural fa- 
cilities and lands, which to a considerable degree ex- 
erts an influence on the seasonal (during the period of 
spring high water) worsening of the quality of drinking 
water, as is noted annually in the large cities. Water 
supply plants are forced to carry out hyperchlorination 
of drinking water, which may exert a negative influence 
on the health of the popuiation due to the formation of 
chlororganic compounds. 

As a result of technogenic pollution highly toxic organic 
compounds, salts of heavy metals, petroleum products, 
phenols and other substances in concentrations exceed- 
ing the maximum admissible levels in many cases are 
discovered in water sources. 


However, the necessary purification of drinking water 
is not being ensured due to the inadequate capacity of 
existing water-conveying structures, out-of-date purifi- 
cation technologies and unsteadiness in the supply of 
the necessary materials and reagents. 

In 1992 the quality of the drinking water supplied to the 
population remained virtually at the level of 1991: 22.1 
percent of the investigated samples did not meet the 
hygienic requirements with respect to sanitary-chemical 
indices and 12.3 percent did not conform with respect 
to microbiologic indices. 

About 1/3 of the population draws drinking water from 
decentralized sources which in 31.6 and 32.4 percent 
of the cases fail to correspond to hygienic requirements 
with respect to chemical and bacteriological indices re- 
spectively. In general, about 50 percent of the popu- 
lation of the Russian Federation continues to consume 
drinking water not meeting hygienic specifications with 
respect to various quality indexes. 

A particularly difficult situation has developed in 
Arkhangelsk, Kurgan, Tomsk, Yaroslavl, Kaluga and 
Kaliningrad Oblasts, Primorye Kray, Kalmykia, Dages- 
tan and Karachayevo-Cherkessia. 


During 1992 20.7 percent of the communal and 10.3 
percent of the departmental watcr lines supplied the 
population undecontaminated water due to the absence 
of the necessary array of purification structures, which 
has given rise to conditions for an unfavorable epidemic 
situation. 

In Kaluga, Smolensk, Kursk, Saratov, Kaliningrad and 
Chita Oblasts from 31 to 64 percent of the sources of 
drinking water supplies do not have sanitary protection 
zones. 





measures for regulating relations between producer and 
consumer, to stiffen prohibitive and restrictive measures 
on the part of monitoring agencies with respect to those 
responsible for the pollution of water supply sources, to 
develop plants for the bottling of high-quality drinking 
water and to establish centers for the certified analysis 
of water in the principal regional centers of the country 
(European part, Siberia, Far East, etc.). 


In the long run provision must be made for: modern- 
ization of existing technological schemes for central- 
ized water supply systems; development and introduc- 
tion of new progressive methods for water purification 
and decontamination (electrolysis and clectrocoagula- 
tion, ozonization, exposure to sensory ultrasound, cold 
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plasma, a high-voltage electrical discharge, pulsed op- 
tical radiation, etc.; formulation of scientific principies 
and introduction of separate systems for drinking and 
household-communal water supply in regions of the 
country with poor water supplies; introduction of low- 
waste technologies for industrial and agricultural enter- 
prises; solution of problems related to corrosion of water 
duction of sewerage systems and organization of storm 
drain systems for populated places. 

Radiation “actor 

The population of the Russian F Jeration is exposed 
to the radiation factor fom natural sources of ionizing 
radiations due to be’a an increase in the content of 
natural radioactive substances in the near-surface layers 
of the Earth‘s cru’ and active use in industry and power 
production of materials having an increased cnntent 
of uranium, radium, thorium and their families, in 
agriculture as mineral fertilizers and in construction as 
building materials. 

In places where ores are mined the open storage of 
unused ore tailings still persists; these are industrial 
wastes which are usually not class fied as “radioactive 
wastes” but are an additional source of an increased 
radiation background and escape of the radioactive 
gases radon, thoron and the daughter products of their 
decay. Such waste heaps are found in Chita Oblast and 
in the republics of Sakha and Kalmykia. 


As a result of radiation accidents accompanied by 
the escape of radioactive substances from industrial 
equipment systems and breaching of sources there has 
been contamination of the work site with escape of 
contaminants beyond its bounds, including into the 
settled zone (Si. Petersburg, Moscow, Rubtsovsk in 
Altay Kray and elsewhere). Dur'ng the whole of 1992 
the sanitary-epidemiological service investigated |] 
such accidents. 


In areas having radioactive Contamination as a result 
of the accident at the Chernobyl nuclear power plant 
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(NPP) in 1.22 percent of the samples the content of 
cesium 137-134 was above the VDU-91 [admissible 
level set in 1991}, in 0.4 percent cf the samples the 
strontium-90 level was increased and in 1.01 percent of 
the samples the iodine-131 level was above the MAC. 


The radioactivity of food products is caused by comtam- 
ination as a result of the radioactive fallow (global) of 
the products of nuclear ex vosions set off earlier by a 
number of countries, incluaing the USSR, and the ad- 
ditional incorporation of cesium-137-134 into the soil 
as a result of the accident at the Chernobyl NPP. The 
very high contamination of food products in Bryansk 
and Kaluga Obiasts is attribut=ble to the peculiarities 
of the soddy-podzolic soils, for which a higher coeffi- 
cient of transfer of radionuclides is characteristic than 
for chernozem soils. 

The contribution to the annual effective dose of internal 
receipts of cesium and strontium with the diet in 1992 
outside the zones of the radiation accidents is from 1.3 
to 6.1 Sv per year on the scale of effective doses and in 
the radioactively contaminated areas of Bryansk Oblast 
it is up to 2 mSv. 


Exceedings of the VDU-91 were not registered in the 
sources of drinking water supply and in atmospheric air 
during 1992. 


The differentiated distribuiion (by sources) of the mean 
annual effective dose of external irradiation of the 
population of radioactively Contaminated territories is 
represented in Table i. 





Table |. Doses of External Irradiation of Population in Radioactive Territories 
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Radion eclide 
Tula Shekinskiy 0.52 0.43 0.29 1.3 
Arsenyevskiy 0.27 0.39 0.29 1.0 
Bryansk Novozybkovskiy 1.6 0.31 0.28 22 
Khatsovskiy 12 0.21 0.28 1.7 
Krasnogorskiy 28 0.27 0.28 3.3 
Chelyabinsk Kazlinskiy 0.02 0.40 0.40 0.8 
Kunashak- 0.01 0.30 0.41 0.7 
skiy(without 

Mushimovo station) 

Muslimovo station 0.54 0.31 0.40 1.3 




















The formation of the annual effective dose of irradiation 
is considerably influenced by the contribution of the 
daughter products of radon and thoron, which attains 
50-80 percent. 


In selective monitoring of the content of radon and 
thoron in residences in individual rayons of Tula Oblast 
and Altay Kray in 1992 their high content was detected, 
which virtually determined the basic dose load. 


After the Chernobyl catastrophe the population of 15 
regions in Russia, to the greatest degree the popu- 
lation of the western rayons of Bryansk and Kaluga 
Oblasts, continued to be subjected to external and inter- 
nal irradiation by the long-lived radionuclides cesium- 
137-134, strontium-90 and the transuranium elements 
— plutonium-238-239-240, americium-241 and others. 
Over the course of 6 years the inhabitants of the most 
contaminated regions of Bryansk Oblast received a 
mean effective dose (without iodine-131 irradiation of 
the thyroid gland) of 42 mSv. The collective effective 
dose over the course of these 6 years was 5,000 man- 
Sv. In this same group the collective dose of irradiation 
by iodine-131 in the thyroid gland in 1986 was 22,000 
man-Sv, which may be the cause of about 70 cases of 
the incidence of cancer of the thyroid gland, of which 
an average of 7 have a lethal outcome. The anticipated 
increase in incidence of cancer of the thy- 
roid gland among this group of the population is from 
20 to 40 percent, but among those born in the years 
1980-1986 it increases by a factor 1.5-2. 


Among the population of Bryansk Oblast residing in 
the radioactively contaminated territory, according to 
preliminary data in 1992 there was not the anticipated 
increase in the incidence of cancer of the thyroid 
gland and malignant tumors of the bluod-forming and 
lymphatic systems in both children and adults. 


In the territories of the Semipalatinsk track (Altay Kray) 
an increase in oncological diseases of the 

system, female sex organs, lymph and blood is noted. 
Noise, Vibration and Electromagnetic Radiations 
Noise, vibration and electromagnetic radiation are of 
great importance among the physical factors in the 
environment exerting an influence on health of the 
population. 

Air traffic is one of the powerful sources of noise 
pollution. The mass construction of dwellings, schools 
and hospitals in reserved areas in the zone of air 
approaches to Minvody, Khabarovsk, Komsomolsk-na- 
Amur and a number of other places is leading to a 
reduction, and in individual cases also to the elimination 
of sanitary breaks, which favors an expansion of zones 
of acoustic discomfort. 

High noise levels are noted under the flight paths of 
aircraft in a radius of 5-10 km from the boundaries 
of airports. In residences with open windows the noise 
level attains 90-97 dB, and in those with closed windows 
it attains 82-90 dB. 


Aviation noise exerts an influence on health of the 
population, causing a change in physiological reactions, 
sleep impairment, psychic and somatic health, work 
performance, and also in the hearing function. 

The thresholds of auditory sensitivity in the middle-age 
group of the population residing for a long time (more 
than 10 years) under noisy conditions were increased by 


10-12 dB at frequencies 2000-4000 Hz in comparison 
with residents of a control region. 


Noise is a stress factor for the cardiovascular system. 
A physiologic- hygienic investigation of the status of 
hemodynamics in the population living near the Bykovo 
(Moscow) and Adler airports indicated that in only 62 
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percent of the subjects did arterial pressure correspond 
to the age indices. Complaints of the population and the 
objective data which were collected indicated develop- 
ment among the subjects of functional disorders of the 
central nervous and cardiovascular systems and hearing, 
manifested in the form of an asthenoneurotic syndrome 
and quasineurotic states, instability of arterial pressure, 
stenocardia and decrease in acuity of hearing. 

It is the bodies of children which are most affected by 
aircraft noise, as is indicated by data from a physiologic- 
hygienic examination of children of junior school age 
carried out in the neighborhood of Vnukovo and As- 
trakhan airports. A worsening of mental performance by 
10-46 percent (which is reflected in success in school) 
was revealed. With an increase in the noise load there 
was a rise in the indices of incidence of illness by classes 
of diseases — for the organs of respiration (by 6-13 per- 
cent) and for the nervous system (by 26-27 percent) and 
there were functional disturbances of the cardiovascular 
system. 


Automobile and truck traffic is the most common urban 
source of noise pollution. 


At the present time in the large cities, such as Nizhnyy 
Novgorod, Krasnoyarsk, Magnitogorsk, Yekaterinburg 
and others, on main routes of urban importance the 
equivalent noise levels are 73-83 dB and the maximum 
levels are 90-95 dB. In residences situated in areas 
adjacent to a main route the noise levels attain 62-77 
dB, which considerably exceeds the hygienic norms for 
admissible noise set for daytime (40 dB) and nighttime 
(30 dB), approaching the levels of industrial noise. 


Among the population living near main automobile and 
truck routes there are changes in the functional state 
of the auditory analyzer, nervous and cardiovascular 
systems. 
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Among school children attending classes where the total 
level of penetrating noise is above 45 dB there is a 
decrease in auditory sensitivity, an increase in fatigue 
and headaches are experienced. 

Mental performance is sharply reduced under the influ- 
ence of noise. 


The problem of the influence exerted on health of 


the population and the environment by electromagnetic 
radiations, as before, remains timely. 


According to research data and expert evaluations, a 
considerable exceeding of the hygienic norms (MAC) 
in populated places is created by special-purpose radio 
centers, communications, radiobroadcasting facilities 
Considerable levels of electromagnetic radiations gen- 
erated by military installations are registered in a num- 
ber of regions (Mariy El Republic, Krasnodarsk and 
Stavropol Krays). 


For example, in Arkhangelsk Oblast at Konosha village, 
located 600 m from an antiaircraft defense facility, the 
energy flux density in living quarters exceeded the MAC 
by a factor of 17.5. This favored development among the 
residents of functional disorders of the central nervous 
system, blood system and change in the functional state 
of the thyroid gland and immune status. 


Nutrition of Population 


Nutrition is one of the most important factors determin- 
ing health status. It serves not only as a necessary con- 
dition for physical and mental development of the child 
population, but also ensures prevention of diseases, high 
performance and active longevity of acults, increasing 
the aspecific resistance of the body agaiust exposure to 
unfavorable environmental factors. 





Table 2. Consumption of Principal Food Products (Sample Studies) 



































1989 1991 1992 

Food products kg per year per family 
member 

Grain products 96 101 104 
Potatoes 93 98 107 
Vegetables and melons 90 87 78 
Pruits and berries 41 35 29 
Sugar and sweets 32 29 26 
Meat and meat products 72 65 $8 
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Table 3. Chemical Composition and Calorie Content of Mean Daily Consumed Groups of Food Products 


























Food products 1989 1991 1992 (ist qtr.) 
Protein, g 81.8 76.9 71.8 
Including animal protein, g 45.0 40.3 34.2 
Fats, g %0.7 87.9 79.1 
‘ncluding vegetable fats, g 21.0 20.5 20.6 
Carbohydrates, g 346.2 329.5 323.4 
Energy value, Cal 2599 2433 2305 
Note: Calculations were made 

with allowance for losses in 

thermal processing. 














An analysis of the structural dynamics of the diet of 
the population is made using data from investigations 
of the nutrition of different population groups in Russia 
Carried out by the State Committee on Statistics (sam- 
ple studies of about 50 thousand families from different 
regions) and special investigations of actual nutrition in 
different regions of the country made by the Nutrition 
Institute, Russian Academy of Medical Sciences, jointly 
with other scientific research institutes and the sanitary- 
epidemiological service. During 1992 alone such inves- 
tigations were carried out in a number of oblasts in Cen- 
tral Russia (Kaluga, Tula, Ryazan and Bryansk Oblasts, 
Moscow), the Ural region (Sverdlovsk and Chelyabinsk 
Oblast) and Altay Kray. A total of about 4 thousand 
children and adults were investigated from whom data 
were collected on actual nutrition and sample studies 
were made of the adequacy of intake of vitamins, some 
trace elements and other nutrients. 


The data from the sample studies show that 1992 was 
characterized by a further decrease in the consumption 
of milk products (84 and 76 percent respectively in 1991 
and 1989), meat and meat products (89 and 81 percent), 
fish and fish products (81 and 74 percent), vegetables 
and melons (90 and 87 percent), fruits (85 and 72 
percent), sugar and sweets (91 and 83 percent) and a 
simultaneous increase in the consumption of the group 
of grain products (103 and 108 percent) and potatoes 





(109 and 115 percent) by the population. Changes in the 
consumption of vegetable oil and margarine, as well as 
eggs, are less clearly expressed (Table 2). 


A structural change in the consumption of food products 
is accompanied by a change in the composition of the 
nutrients; this is reflected in the degree of satisfaction of 
the needs for them, calculated per an average member 
of a family. The calculations show that the caloric 
content of the total range of food products decreased 
by almost 300 Cal per day and in 1992 became less 
than the calculated energy needs of an average family 
member. The level of intake of total protein, which even 
earlier was not consumed in optimum quantities, also 
was less than the calculated quantity. Whereas prior 
to 1989 the mean daily level of fat intake exceeded 
the recommended intake level by 10-15 percent, in 
1992 its intake almost corresponded to the need, but 
remained irrational due to the high percentage of animal 
fats (Table 3). Vitamins were consumed in quantities 
considerably less than the necessary quantities: vitamin 
A — not more than 66 percent, B, — 77 percent and C 
— 50 percent of the need. 


It was established in an examination of the actual 
nutrition of the population in 1992 that the foods most 
commonly consumed by children and adults in all the 
Studied regions were bread, groats or macaroni products, 
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Sugar or sweets (they were consumed by virtually all 
the groups in the studied population); meat and meat 
products were consumed by 75-95 percent of those 
interrogated, potatoes and vegetables by 50-80 percent. 
A low frequency of consumption of milk or sour milk 
products by school children in Moscow (not more than 
50 percent), fresh fruits (not more than 20 percent of 
the school children in Moscow and adults in Bryansk 
Oblast during April-May), fish and fish products and 
vegetable oil was noted. 


Calculations of actual nutrition indicated that the mean 
levels of intake of calories and the principal nutrients 
(protein, fat and carbohydrate) in the investigated groups 
of children of ages 10 and 15 were relatively low (below 
the recommended levels in all the investigated regions, 
with a greater degree of expression among children in 
Moscow). Up. to 20 percent of the children received 
protein with food less than the safe level recommended 
by the WHO. At the same time up to 40 percent of the 
Children consumed more than 30 percent of the daily 
Calorie content of the diet in foods for the most part of 
animal origin. 

It also was established that the intake of calories in 
the investigated groups of the adult working population 
was below the recommended standard and the lowest 
levels were detected in women in Bryansk Oblast. The 
low levels of protein intake also cause apprehension: 
more than half the studied women consumed protein 
in a quantity less than 0.75 g per 1 kg of body mass 
(below the safe level of protein consumption for the 
adult population adopted by the WHO). 


At the same time the quite high level of fat consumption 
must be noted. In most of the subjects it considerably 
exceeded 30 percent of the calorie content in the diet, for 
the most part due to the consumption of animal products, 
as well as cholesterol. Since in this case there is a low 
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content of food fibers in the diet, conditions for the 
development of cardiovascular diseases persist. 


In addition, inadequate levels of intake of most vitamins, 
including antioxidant vitamins, as well as a number of 
minerals, expressed to different degrees, were detected. 
Sample direct investigations of vitamin intake also 
confirm the widespread occurrence of vitamin shortages. 
For example, an inadequacy of vitamin C was detected 
in 40-90 percent of those examined; up to half of 
them had a profound shortage of the vitamin bordering 
on symptoms of scurvy during the spring period of 
examination; more than half the subjects in spring and 
about 1/3 in the autumn had a shortage of carotene 
and there also was a shortage of vitamins E (up to 70 
percent), A (up to 30 percent), B,, B, and B, (from 20 
to 80 percent of the subjects). The detected distribution 
and depth of the deficit of vitamins unquestionably 
favor a decrease in performance and resistance of the 
body against the influence of unfavorable environmental 
factors and the development of malignant tumors (Table 
4). 


Thus, in the diet of the Russian population negative 
trends persist, characterized, in particular, by a decrease 
in the intake of highly valuable proteins, a shortage of 
most vitamins, a number of minerals and food fibers and 
an irrationally high consumption of animal fats. 


The fact of a decrease in the mean per capita intake of 
calories to the calculated requirement levels, as well 
as the determination among most studied women of 
a child-bearing age, pregnant and nursing mothers of 
reduced levels of intake of nutrients and calories, must 
be regarded as extremely unfavorable. The detected 
deviations in the diet of the population, especially of 
children, are related primarily to a decrease in the 


“consumption of milk and milk products, vegetables and 


fruits. 





Table 4. Adequacy of Intake of Vitamins By Population in Different Regions in Russia (studies of 1992) 















































Number of Persons (in %) With Vitamin Deficit 
Oblast c | carotene | A | e | 8B | B | B 
April-June 
Bryansk 96(18) $4 28 32(6) 42(34) 60 6a) 
Kaluga 90(68) 80 2 17 20(10) 44 76(20) 
Tula 46(30) 46 3 72(39) 65(38) 57 81(5) 
October-November 
Bryansk §=6| 6492) | 2 oti] ltCT assy fll } $5 
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Number of Persons (in %) With Vitamin Deficit 
Kaluga 14 42 22 $0(8) 2313) 42 69 
Sverdlovsk 46(2) 67 10 0 - 28 


























Note. The number of persons with a severe vitamin deficit is given in parentheses. 








Table S. Principal Contaminants of Anthropogenic Origin in Food Products and Food’ Raw Material 


















































Percentage of Samples Not Corresponding to Hygienic Norms (in %) 
Contaminants 1991 1992 
Nitrates 76 6.5 
Pesticides 1.7 1.8 
Toxic elements 2.5 2.7 
Anubiotics 11.4 10.9 
Table 6. Characteristics of Food-Induced Outbreaks of Illness F 
Percentage, % 
Lvdex Absolute Milk Processing | Infant Feeding Public Cooperative Other Facilities 
number Plants Centers Cafeterias Enterprises 
All outbreaks 487 2.6 1.23 28.3 41 63.9 
Number of 15,180 13.3 1.1 28.2 2.9 $5.2 
victins 
Among them, 8,732 17.5 17.6 1.7 61.4 
_ to age 























The situation is aggravated still further due to the con- 
tamination of food products with foreign substances. In 
1992 8.3 percent of all the investigated samples of food 
products did not correspond to biomedical specifications 
and sanitary quality standards with respect to chemi- 
cal indices, 9.85 percent with respect to microbiologi- 
cal indices (in 1991 — 9.3 and 9.7 percent respectively). 
Among the food products not corresponding to hygienic 
safety indices the highest percentages were for: wine 
products — 21.4 percent, honey and bee-keeping prod- 
ucts — 19.4 percent, beverages — 15.0 percent, breads 
and rolls and grain milling-groats products — 13.4 per- 
cent. 

Table 5 gives data on the principal contaminants of 
anthropogenic origin most commonly detected in food 
products and food raw material. 


In 1992 there were 487 cases of poisonings in orga- 
nized groups and in everyday life attributable to the 
consumption of food products and food raw material 
of unsatisfactory quality. Table 6 gives an analysis of 
food-induced outbreaks of illnesses. 


The cited data indicate the need for establishing a 
system for constant observation (monitoring) of the 
status of nutrition of representative groups of the 
population in different areas in Russia and particular 
attention must be given to the population in the risk 
groups, to which must be assigned children, the pregnant 
and families with low incomes. 


Work Conditions and Health Status of Working 
Population 


A significant factor exerting an influence on human 
health is work conditions, which in many branches still 
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do not correspond to the sanitary-hygienic norms, as 
a result of which a considerable number of workers, 
as before, are subjected to the impact of production 
dust, noise, local vibration, chemical and biological 
substances and an uncomfortable microclimate and also 
are experiencing considerable physical overstress in the 
course of work activity. 

Early in 1993 various kinds of privileges and com- 
pensatory payments for work under severe and harm- 
ful work conditions in industry were enjoyed by 8.1 
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million persons, in construction, in transportation and 
in communication enterprises — 2.9 million persons, 
among them more than 3.5 million women (Table 7). 
The number of workers engaged in particularly severe 
and especially dangerous work in these branches was 
1.2 million. Among these each fifth one was a woman, 
70 percent of whom work in enterprises of the chemi- 
cal and petrochemical industries, machine building and 
metal working. 





Table 7. Number of Persons Enjoying Privileges and Compensation for Work Under Unfavorable Work Conditions (in 
% of total number of workers in branch) 





























Studied branch All workers Women 
Industrial enterprises 42.4 34.2 
Construction organizations 28.3 20.2 
Transportation enterprises 
railroad 40.5 19.7 
river 43.6 25.2 
maritime 52.9 24.8 
automobile 30.7 11.3 
Communication enterprises 15.1 12.5 











At industrial enterprises women constitute more than 1/ 
3 of all those working under conditions not correspond- 
ing to the sanitary norms, in construction organizations 
and transportation enterprises — 16 percent, in commu- 
nication organizations — more than 60 percent. In these 
branches 640 thousand women are exposed to the influ- 
ence of an increased noise level, 60 thousand women are 
exposed to an increased vibration level and 739 thou- 
sand women are working under conditions of dust- and 
gas-polluted air in which the concentrations of harmful 
substances exceed the maximum admissible concentra- 
tions. 


In industry, construction and in transportation and com- 
munication enterprises every day 1.4 million workers 


and employees work on the night shift, among whom 
0.9 million are industrial workers. About 40 percent of 
the total number of workers on the night shift in this 
branch are women, including in chemical and petro- 
chemical enterprises and in light industry — 50 percent. 


According to data from the sanitary-epidemiological 
service, in 1992 the percentage of air samples in the 
work zone investigated for vapors and gases with 
exceeding of the MAC was 17.6 percent and for dust 
and aerosol — 36.2 percent (in 1991 — 28.9 and 34.6 
percent respectively). 
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Table 8. Percentage of Work Places Not Corresponding to Hygienic Norms (in %) 











Year Noise Vibration Microclimate Electromagnetic Iiuminatica 
fields 

1992 46.4 36.3 25.9 12.4 35.6 

1991 45.7 36.9 25.2 15.3 39.1 


























The impact of physical factors in the production medium 
on workers continues to remain significant. The percent- 
age of jobs (of the total number of those studied in 1992) 
not corresponding to hygienic norms is represented in 
Table 8. 


Occupational diseases are a direct consequence of the 
impact of harmful factors in the production medium and 
work process. 


In the Russian Federation since 1986 there has been 
a considerable increase in occupational disease and in 
1989 the highest increase in the incidence of disease 
was observed — by 33.3 percent in comparison with 
the preceding year. Between 1986 and 1992 there were 
63,752 cases of occupational poisonings and diseases. 
In 1992 there were 10,624 cases of occupational poison- 
ings and diseases, or 1.88 per 10,000 workers, which is 
somewhat less than in 1991 (2.08). 


The considerable increase in occupational disease in 
Russia during recent years has been caused by the 
change in the socioeconomic and political situation, ac- 
counting for the more active turning of workers in harm- 
ful occupations with symptoms of occupational diseases 
to specialized professional pathologic institutions, as 
well as the insistent demands of workers, primarily min- 
ers, for broadening the List of Occupational Diseases. 


According to data from a number of authors, the levels 
of occupational disease registered in various countries 
is considerably higher than in Russia. For example, the 
number of newly registered persons with occupational 
diseases was: in the United States — 137,000 (1987), in 
Germany — 32,844 (1985), in Japan — 29,135 (1985- 
1986), in China — 28,357 (1988), but in the USSR only 
11,000. 


The cited data make it possible to assume that in our 
country there is incomplete detection and registry of 
those afflicted with occupational pathology. 


In the structure of occupational pathology detected in 
1992 the first place is occupied by diseases associated 
with the impact of physical factors — 36.8 percent 
(noise, vibration, unfavorable microclimate). The sec- 
ond place is occupied by diseases attributable to the in- 


fluence of dust — 29.8 percent (pneumoconiosis, dust- 
induced bronchitis), the third place by diseases result- 
ing from functional overstressing of body organs and 
systems (20.4 percent), the fourth by diseases and poi- 
sonings arising as a result of the influence of chemical 
substances (7.9 percent) and the fifth by diseases of a: 
biological and infectious nature (2.5 percent). 


The highest levels of occupational disease per 10,000 
workers in 1992 were registered in enterprises of the 
Ministry of the Coal Industry (14.01), Ministry of 
Metallurgy (10.11), Main Administration for Diamond 
and Gold Production (7.67), Ministry of Automobile 
and Agricultural Machine Building (6.00), Ministry of 
Heavy Machine Building (5.71), GAO Stankoinstru- 
ment (5.65), Ministry of Transportation Construction 
(5.0) and Ministry of Fuel and Energy (4.58). During 
1992 occupational illness was registered at enterprises 
of more than 35 ministries (departments). 


High levels of occupational disease were detected at 
enterprises in Magadan Oblast (5.92 per 10,000 work- 
ers), Altay Kray (5.71), Sverdlovsk (5.14), Nizhe- 
gorod (5.01), Kemerovo (4.54), Chelyabinsk (4.35) and 
Arkhangelsk (4.21) Oblasts and the Komi Republic 
(4.75). 


The aftereffects of impact of unfavorable work condi- 
tions are not limited to the development of occupational 
diseases. Many diseases arising under the influence of 
a combination of exogenous and endogenous factors 
(polyetiologic diseases) may progress under conditions 
of impact of harmful production-occupational factors. 
This is resulting in the formation of unfavorable trends 
in the overall incidence of disease (including with a tem- 
porary loss of ability to work), invalidism, and in some 
cases even death. 


Footnote 
1. Continuation. Beginning in Nos 3-5. 
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Current Public Health Problems in Tatarstan 
Republic and Ways to Solve Them 


957A0571B Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian 
No 6, Nov-Dec 94 pp 17-18 


[Article by R. U. Khabriyev and Sh. M. Vakhitov, 
Ministry of Public Health, Republic of Tatarstan; NPO 
Tatmedinform, Kazan; UDC 614.2(470.41) (manuscript 
received 6 Apr 94)] 


{[FBIS Translated Text] For the public health care 
services of Tatarstan the last 3-5 years have been 
marked by the appearance of a whole series of problems 
earlier either not facing the branch or arising in only ill- 
defined form or not subject to discussion at the republic 
level. Definite experience has been acquired in their 
solution which we feel can be brought to the attention 
of public health care workers in other regions. 


Without question one of the principal problems was the 
reorganization of public health care services for the pur- 
pose of making preparations for a changeover to man- 
aged care medicine. This overall problem included a 
great many problems highly diverse in their character 
whose solution in traditional form (that is, successively, 
with consideration of intermediate stages, putting things 
off and referral to various higher levels and officials) 
was virtually impossible. As a result, the Ministry of 
Public Health Care of the Republic of Tatarstan orga- 
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shortcomings are disclosed and ways to eliminate them 
are planned. 


The complex situation in Tatarstan developed due to the 
fact that because of economic and other difficulties there 
was a reduction in the flow of patients from the rayons 
into Kazan, but an increase in the arrival of patients at 
definite CRH. This rade it necessary to bring special- 
ized medical assistance closer to the population. The 
new flows of patients were analyzed, the possibilities 
of their medical servicing at definite CRH were stud- 
ied and a decision was made to organize three zonal 
republic hospitals for the purpose of providing all types 
of specialized medical assistance in the corresponding 
zones. 


The directors of public health care services in the repub- 
lic are now devoting ever-greater attention to the status 
and prospects for the development of preventive care 
medicine. This is attributable to the “cooling” of most 
of the medical workers toward preventive care work, 
first of all due to the discrediting of this concept during 
the period of “universal annual dispensary examination" 
and second, as a result of definite lack of understand- 
ing of the special character of preventive care medicine 
and its perception for the most part as therapeutic, and 
third, due to the absence at the present time of clear in- 
structions regulating preventive care work. In Tatarstan 
a course has been taken toward universal development 
of a preventive care orientation in public health care 
services and now in one of the rayons a multiaspect in- 
terbranch program “Preventive Care” is being tried out 
as a prototype for the republic program of the same 
name. 


Computerization is a very important process for modern 
public health services. The most t consideration 
here is not to allow anarchy either in acquiring hardware 
or in the development and introduction of softw-ve. 
As a result of a thorough analysis of the pzospecis 
for computerization of the branch a strategic line was 
worked out whose distinctive features are: development 
and adherence to an ideology ensuring systematization 
in the introduction of hardware and software and the 
possibility of future organization of a unified republic 
computer network; cost-free hardware and software 
for institutions developing in accordance with such an 
ideology; for institutions electing a different path of 
development, assurance at their own expense of the 
possibility of exchange of information with the all- 
republic computer network. It must be emphasized that 
computerization in the public health care service of the 
Tatarstan Republic is taking place “from the top down"; 
first the computerization ideology, concept and program 
are being worked out and then various automated work 
stations and systems are being developed. 
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A multiaspect approach to providing the public with 
drugs is being worked out in Tatarstan: their production 
is expanding and being improved within the republic 
itself, an active search is going on for the attraction of 
foreign partners and cooperation with the republics and 
oblasts of Russia and the CIS. 


Particular attention is being devoted to the problem of 
pre- and post-graduation training of groups of medical 
workers. The need for certification of personnel in 
connection with the changeover to preventive care 
medicine served as the reason for developing new 
certification regulations intended to ensure an objective 
evaluation of the qualification level of specialists. A 
logical continuation of work in this direction was the 
preparation of a set of documents for the licensing of 
medical facilities. Work has begun on the preparation 
of regulations on the licensing of teaching centers 
and instructors and on the sequence for approval of 
instructional programs in the Ministry of Public Health 
Care of the Republic of Tatarstan. Plans call for the 
introduction of a system of certificates making possible 
a differentiated approach to evaluation of the skills of 
specialists and their salary level. 


In the course of all the work which was done the very 
same significant shortcoming was observed — lack of a 
uniform understanding of the terms and concepts used. 
The elimination of this shortcoming will not come about 
quickly and therefore now when solving any problems 
we are striving to begin with the standardization of 
the concepts introduced in a broad lexicon and their 
approval in the form of an official list. 


The field explanatory work in the rayons, which is 
becoming traditional, requires many efforts. We arrived 
at the need for broadening and improving it after the 
traditional conferences solely with the leaders of the 
CRH in Kazan ceased to satisfy with sufficient fullness 
and speed the practical introduction of innovations. 
The workers of the Ministry of Public Health Care of 
the Republic of Tatarstan and the republic therapeutic- 
preventive care facilities have begun to organize field 
seminars and conferences lasting up to several days. 
Different categories of specialists of CRH of several 
rayons or all the specialists necessary for explaining a 
definite theme are invited to the seminars; the seminars 
are being held on a moving schedule. 


I wish to discuss briefly the contractual system for the 
paymeut of labor which began to be introduced in the 
republic beginning late in 1991. Special methods have 
been developed for formulating control indices favoring 
the development of public health care services in the 
rayons in the direction necessary from the ministry point 
of view. 
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The enumerated and many other studies could not be 
Carried out solely through the efforts of specialists of 
the Ministry of Public Health Care of the Tatarstan Re- 
public. The Tatmedinform Scientific Production Associ- 
ation was formed in the republic in order to make a qual- 
ified, professional analysis of the processes and phenom- 
ena and draw up administrative decisions and proposals 
for improving the public health care system. Tatmedin- 
form includes five services: organizational- methodolog- 
ical support of management, computerization, planning 
and prediction of the development of public health care 
services, medical information-library and instructional- 
coordination centers. 

In conclusion it must be noted that real processes 
of decentralization of administrative management are 
occurring in the public health care services of Tatarstan, 
a greater and greater role is being played by economical 
management methods and the ministry is acquiring 
authority and status as an organizational scientific- 
methodological center. 


Characteristics of Natural Foci of Tularemia in 
Voronezh Oblast 


957A0571C Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian 
No 6, Nov-Dec 94 pp 18-20 


[Article by M. I. Chubirko, V. R. Krasilnikov and V. 
M. Pestova, Voronezh Oblast Center for State Sanitary- 
Epidemiological Oversight; UDC 616.98:579.843.95- 
084.4(470.324) (manuscript received 12 Apr 94)] 


[FBIS Translated Text] Voronezh Oblast is among the 
regions where the operation of natural foci of tularemia 
have been traced for more than 60 years. According to 
the studied materials, the first cases of human affliction 
with tularemia with transmissive transfer date back to 
1921-1929. 


Due to the special character of the physiographic posi- 
tion of the region the natural foci are characterized by 
stability. The region is located in the middle course of 
the Don River and the boundary between the steppe and 
wooded steppe zones runs from west to east through it. 
From north to south the valley of the Don River sepa- 
rates the province of the Middle Russian Highland from 
the Oka-Don Lowland. The territory of the oblast is 
characterized by great landscape contrast. Such a phys- 
iographic position is responsible for the great number of 
species of vertebrates (vectors of natural focal diseases) 
and invertebrates (their carriers) due to the northward 
penetration in intrazonal biotopes of steppe species and 
southward penetration of representatives of forest fauna. 


The natural foci of tularemia existing in the region 
belong to three types: floodplain-swamp, meadow-field 
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and forest. The floodplain-swamp foci are most active; 
they represent links of one large ancient floodplain focus 
located in the floodplains of the Don River and its 
tributaries. The floodplain foci of Voronezh Oblast are 
divided into mono- and polyhost foci. Monohost foci 
are located in the floodplains of the Khoper, Vorona 
and Nizovya Savala Rivers. 


The principal carrier of tularemia in them is the water 
vole (Ar. terrestris) — one of the most commonly 
occurring rodents in Russia. The water vole population 
varies greatly: a high population with entry of up to 85 
percent in traps per day and tens of encounters per 1 km 
of route alternate with years when not only encounters 
with the animals, but even detection of traces of their 
vital functions are a great rarity. In monohost foci the 
epizootic occurrence of tularemia and the incidence of 
the disease in humans are detected in years with high 
water vole numbers. In years with its low population 
there is an increase in the numbers of mouselike rodents 
— up to 78 percent with a 100 percent visitation of 
traps. Despite this, epizootic occurrence and affliction 
of humans with tularemia have not been registered. 
Thus, the water vole population determines the presence 
of epizootic disease in monohost floodplain foci. The 
threshold level for the appearance of epizootic disease 
is 15-20 percent entry of water voles into traps or 4 
encounters per 1 km of route. A further increase in 
the numbers of rodents no longer exerts an influence 
on the dynamics of activity of the epizootic agent. It 
is described by a curve with 17-year cycles, which in 
turn are divided into 7- and 10-year periods. The 7-year 
period consists of two waves with a 2-year period and 
one wave with a three-year period. The epizootic events 
transpire most acutely in the first year of the 3- year 
wave. The 10-year cycle consists of two 2-year waves 
and two- three one-year waves. 


The polyhost foci of the floodplain-swamp type are lo- 
cated along the courses of the Don, Voronezh, Bityug, 
Tikhaya Sosna and other rivers. Their floodplains are 
characterized by rather uniform development. Epizootic 
foci of tularemia arise not only against a background 
of a high population of water voles, but even in their 
almost complete absence. The principal carriers are the 
common field mouse (Ap. agrarius), common and dark 
voles (M. agrarius and agrestis), bank vole (Cl. glari- 
olus) and others. The water vole (Ar. terrestris) stands 
side-by-side with the species mentioned above in sup- 
porting the natural foci, but in the case of a high popu- 
lation it greatly aggravates the epizootic event, consid- 
erably increasing the biomass of the causative agent, in- 
tensively infecting the environment, and increasing the 
risk of the infection of humans. The dynamics of ac- 
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tivity of the epizootic events does not fit on the curve 
characteristic for monohost foci. 

Foci of the meadow-field type exhibit sporadic activity. 
The epizootic activity in them is supported by various 
species of the ordinary vole and house mouse. An 
increase in epizootic activity results in mass illnesses 
among people. The greatest incidence of disease in 
these foci was observed in 1945-1946; according to 
incomplete data there were more than 25 thousand 
afflicted with tularemia. During the last 10 years there 
has been no infection of people at foci of the meadow- 
field type. Foci of the forest type in the territory of the 
oblast are characterized by an extremely low intensity 
of epizootic occurrence of tularemia. There are few but 
stable isolations of cultures from ticks (Ix. ricinus). 


Since 1930 (beginning of keeping of records of inci- 
dence of tularemia in humans) there has not remained 
even a single rayon in the oblast which has not been 
afflicted with this infection. 

Prophylactic inoculations against tularemia began in the 
oblast in 1943, when about 10 thousand persons were 
inoculated in the zone of natural foci. Beginning in the 
second half of 1946 inoculations against tularemia be- 
gan to be made more widely available, but in individual 
rayons this was done on the basis of epidemiological 
indications at the time of occurrence of outbreaks, as a 
result of which the incidence of disease decreased, but 
did not cease. 


In 1947 work began on planned immunization against 
tularemia with coverage for the population residing in 
the zone of natural foci, first for those age 4, and then 
from age 7. Up to 1950 about 70 percent of all persons 
suited for inoculations were inoculated in the oblast, 
which resulted in a sharp decrease in the incidence 
of disease. The last outbreaks occurred in 1948-1949 
and only in those rayons where immunization of the 


population had not been completed. 


During the years which followed the affording of im- 
mune protection against tularemia among the population 
of the oblast increased to 80-85 percent, which also re- 
sulted in the total elimination of outbreaks. During the 
last 25 years in two rayons of the oblast there were 
two outbreaks of the disease — up to 20 cases among 
the uninoculated population (1960, 1967 and 1975). In 
the remaining years there were individual cases of the 
disease, predominantly amidst the urban population at 
the time of summer rest in the zone of floodplain foci. 
It is characteristic that the local inhabitants, inoculated 
against tularemia and having closer contact with the nat- 
ural foci, did not fall ill. Between 1946 and 1973 vac- 
cination and revaccinalion were systematically and on 
a planned basis carried out among all the population of 
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the oblast beginning at age 7, with the exception of the 
inhabitants of Voronezh. Since 1973 planned revaccina- 
tion of the entire population is being carried out only in 
active foci; in the remaining rayons this is being done 
only for the threatened group from age 14. The cover- 
age of the population with inoculations has attained 85 
percent. 


The influence of the specific prophylaxis on the level of 
affliction with tularemia is graphically demonstrated by 
the following data: from 1937 through 1946 (preinocu- 
lation period) according to incomplete data there were 
more than 30 thousand victims, between 1947 and 1956 
(after onset of large-scale vaccination) — 3,530, be- 
tween 1957 and 1966 — 66, and during the last 25 
years (between 1967 and 1992) — 60. 

The activity of the natural foci of tularemia is confirmed 
by the systematic isolation of the causative agent from 
environmental features. During the last 12 years the 
laboratory of the oblast center of the State Sanitary and 
Epidemiological Inspectorate isolated 93 cultures of the 
Causative agent, but there were only 10 cases of human 
infection, of which 4 were in inhabitants of Vorone: 
who had not been immunized. The most unfavorable 
epizootologic situation was observed in 1987 when 32 
cultures were isolated in 7 rayons of the oblast but only 
2 cases of tularemia infection were registered. 

Each year the immune protection against tularemia is 
checked in 15-20 rayons of the oblast with a coverage 
of between 2 and 5 thousand persons, which is 0.1-0.2 
percent of the number of those inoculated. The immune 
protection is from 86 to 92 percent. 


Dynamics of Incidence of Disease Among Children 
of Early and Preschool Age and Ways to Reduce It 


957A0S71D Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian 
No 6, Nov-Dec 94 pp 22-25 


[Article by I. I. Purtov, Nizhegorod Medical Institute; 
UDC 616- 053.2:313.13}-07 (manuscript received 10 
Jan 94)) 


(FBIS Translated Text] The level of incidence of illness 
as indicated by the frequency of visits to the polyclinic, 
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propagation of chronic diseases and morphofunctional 
disturbances determined from data collected in a thor- 
ough examination are the principal qualitative indices of 
the health of children and the medical services which 
they receive. The carrying out of research making it 
possible to evaluate the dynamics of the incidence of 
disease during individual periods of time and to detect 
its principal trends is of great importance when devel- 
oping a system of multiaspect measures for the primary 
and secondary prevention of illnesses in children. 


A comparative analysis of the incidence of illness 
among children in their first 6 years of life was made on 
the basis of the results of studies carried out at Nizhnyy 
Novgorod during 1976-1980 and 1986-1990. A total of 
3,567 children were examined. 


The results of a study of the incidence of disease 
on the basis of data for 3 years of visits to the 
polyclinic indicate that during the elapsed 8-10 years 
its indices increased from 2,988.1 to 3,258.4 per 1000 
children or by 8.3 percent (Table 1). The incidence 
of illness by sex remained as before: more boys than 
girls visited the polyclinic. The “peak” of incidence of 
illness shifted from the second to the third year of life, 
which is attributable to the later entry of children into 
the organized group. 


The structure of incidence of illness determined by data 
on visits of children in their first 6 years of life to the 
polyclinic virtually did not change. As before, there was 
a predominance of diseases of the respiratory organs 
(77.1 and 79.0 percent), infectious diseases were in 
second place (9.6 and 7.4 percent) and pathology of the 
nervous system and organs of sense was in third place. 
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Table 1. Incidence of Disease Based on Data for 3-year Period of Visits of Children of Early and Preschool Age as 
Function of Age and Sex (per 1000 Children) 
































Boys Girts Both sexes 

Age, years 1976-1988 1986-1990 1976-1980 1986-1990 1976-1980 1986-1990 
0-11 moaths 29 2673.1 2456.7 2345.0 2233.2 2502.7 2349.1 
days 

1 4109.6 3392.0 3691.8 3322.3 3887.0 33$6.7 
2 3752.7 4629.0 3490.0 4647.9 3621.4 4639.1 
3 3431.5 3688.0 3327.8 3661.2 3393.9 3673.4 
4 3130.9 3197.8 2911.1 2877.6 3098.2 3022.4 
5 2409.1 2665.3 2256.4 2434.2 2350.7 2541.8 
6 2037.6 2505.0 1911.2 1865.4 1952.6 2180.5 
From 0 to 6 3127.5 3319.9 2907.6 3203.4 2988.1 3258.4 























At the same time there was an appreciable decrease 
in the percentage of childhood infections (from 9.6 to 
7.4 percent), which is probably attributable, on the one 
hand, to the specific and exposure prophylaxis carried 
out by health care institutions, and on the other hand, 
to the peculiarities associated with weather-induced 
variations in the incidence of affliction with individual 
infections. It was found that in addition to a decrease 
in the level of infectious disease there is an increase 
in diseases of the respiratory organs, nervous system 
and organs of sense. An increase in the frequency of 
visits due to diseases of the respiratory organs is related 
primarily to acute respiratory-viral illnesses and flu. 


Interesting data were obtained in an analysis of the 
occurrence and structure of the incidence of disease 
among children on the basis of the results of a thorough 
examinaiion (Table 2). In general the detectability of 
pathology in examinations of children in their first six 
years of life virtually did not change — 158.7+/-4.7 
per 100 of those examined in 1988-1989 in comparison 
with 151.6+/-4.5 in 1980-1981. In addition, there was a 
substantial decrease in the frequency of diseases of the 
endocrinal system and metabolism (10.3 in comparison 
with 14.2 per 100 of those examined). In the group 
of children examined in 1988-1989 there was lesser 
occurrence of caries of the teeth (15.9 percent versus 
17.6 percent) but, on the other hand, symptoms of 
allergy and impairments of posture were observed more 
frequently. 

Thus, one of the principal indices of the health status of 


children of early and preschool age — the level of inci- 
dence of disease — in Nizhnyy Novgorod has a nega- 


tive trend. The noted increase in the incidence of disease 
and the absence of a positive dynamics of propagation 
of chronic pathology in children is evidently attributable 
to a whole series of factors. First, as indicated by re- 
search carried out at the Nizhegorod Scientific Research 
Institute of Pediatrics of the RF Ministry of Health, the 
development of children, especially during the first 3 
years of life, is influenced to a great degree by peri- 
natal factors (1, 8). At the present time in virtually all 
newly born children in the anamnesis there are vari- 
ous impairments arising during the period of intrauter- 
ine development (pathologic disturbances in the course 
of pregnancy and delivery by their mothers) and during 
the first 6 days of life [4). , 


Second, the way of life of most present-day urban 
families is characterized by low medical activity, which 
unquestionably exerts an influence on the health of the 
children living in such families. 


Third, « ‘fore, no solution has been found for the 
problems involved in the application among groups of 
children (preschool facilities, children’s homes, etc.) of 
the principles of primary and secondary prevention of 
diseases in children. The risk group, particularly large 
among these children (60-80 percent), does not receive 
the necessary range of health care measures, and only 1/ 
3 of them are under observation and receive individual 
preventive care measures (9). 


Finally, an expert evaluation of the quality of medical 
services for children in the polyclinic and preschool fa- 
cilities has made it possible to define the principal short- 
comings and unused reserves in the work of medical and 
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teaching personnel in the rearing of the healthy child in 
the group and family. The basis for this work should 
be rational hardening, nutrition and physical training of 
children, as well as rigorous adherence to antiepidemic 
and sanitary-hygienic conditions at institutions. The dis- 
pensary observation of healthy and ill children is being 
devoted a special place in this work. 


During recent years there has been an active search 
for new effective forms and methods for the preven- 
tion of illnesses in children of early and preschool age. 
The organization of obstetric-therapeutic-pediatric cen- 
ters (OTPC) in large cities, developed by specialists of 
the Ivanovo Scientific Research of Maternity and Child- 
hood of the RF Ministry of Health [5], is directed to less- 
ening of the influence of perinatal risk factors. A system 
of health care for frequently ill and long-afflicted chil- 
dren, proposed by the Nizhegorod Scientific Research 
Institute of Pediatrics of the RF Ministry of Health, 
has become widespread in the republic (1, 10]. The in- 
troduction of new organizational forms of medical ser- 
vices and rehabilitative therapy for children in Voronezh 
is yielding positive results. The experience gained in 
the operation of preschool-school facilities in Tyumen 
Oblast for the physical training of children merits ap- 
proval and can be used in other areas. 


However, despite the successes attained along these 
lines, many problems in the prevention of illnesses in 
children of early and preschool age and medical ser- 
vices for them still remain unsolved. In particular, there 
is need for an optimum form for rendering therapeutic- 
preventive care assistance t children in the first six 
years of life in the polyclinic. 4~ ‘ndicated by the anal- 
ysis which we made, the traditi: nal work organization 
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of the sector pediatric service does not fully ensure 
the practical implementation of primary preventive care 
principles and upbringing of the healthy child. For the 
most part it essentially involves rendering treatment to 
sick children at home and in the polyclinic. A strength- 
ening of the preventive care work of the sector pedia- 
trician is possible only with a profound structural reor- 
ganization of operation of the children’s polyclinic as 
a whole. The organization of a special department for 
children of an early age as part of the children’s urban 
polyclinic No 39 in Nizhnyy Novgorod (chief physician 
L. A. Fedorovich, Meritorious Physician of the RSFSR) 
can serve as an example of this. The scientific sup- 
port for the experiment was supplied by the scientists 
of the Nizhegorod Medical Institute and the Scientific 
Research Institute of Pediatrics of the RF Ministry of 
Health. Convincing data were obtained on the effective- 
ness of the indicated new form of work with children 
in the first three years of life and the feasibility cf its 
introduction in practical health care for children [2]. 


There is need for further improvement in the joint 
work of obstetricians and pediatricians in the prenatal 
protection of the fetus and prevention of pathology in 
children immediately after birth. The organization of 
new structures on a functional basis is not yielding 
the anticipated results. It is probably necessary to 
combine these two mutually related services into a 
unified administrative subdivision. The organization of 
obstetric-pediatric teams on a territorial principle can be 
regarded as a stage in changeover to such a work form. 
The experience of medical workers uf the Sovetskiy 
Rayon of Nizhnyy Novgorod along these lines merits 
the attention of practicing physicians. 


























Table 2 
Number of illnesscs per 100 subjects Structure of incidence of disease, % of total 

Classes of diseases 1980-1981 1988-1989 1980-1981 1988-1989 
III. Eadocrinal system 14.24/-0.9 10.3+4/-0.7 9.4 6.5 
and metavolic diseases 

Including thyroid 8.0+/-0.6 5.7+4/-0.5 
gland enlargement 
VL. Nervous system and 41.14/-1.3 43.9+4/-1.5 27.1 27.6 
organs of sense diseases 

Including nervous 26.2+/-1.2 3.034/-1.3 
system 
VIII. Respiratory system 18.5+/-1.0 21.34/-1.2 12.2 13.4 
diseases 
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Number of illnesses per 100 subjects Structure of ‘ncidence of disease,% of total 
Including hypertrophy 12.0+/-0.8 11.6+/-0.7 
of tonsils 
IX. Digestive organs 20.9+/-1.1 19.2+4/-1.0 13.8 12.1 
diseases 
Including tooth caries 17.6+/-1.0 15.94/-0.9 
XII. Diseases of skin and 10.0+/- 0.8 13.14/-0.8 6.6 83 
subcutaneous tissue 
Including allergic 5.9+/-0.6 8.3+/-0.6 
symptoms 
XIII. Musculoskeletal 40.2+/-1.3, 42.2+/-1.6 26.5 26.5 
system diseases i, 
Including postural 4.741-0.7 ° 5.3+/-0.5 
ie 
Other classes of illnesses 6.6+/-0.7 8.7+/-0.6 44 5.6 
Total " 1$1.54/-4.5 158.74/-4.7 100.0 100.0 

















An improvement in the quality of dispensary care of 
children in the risk group and accordingly, a decrease 
in the incidence of childhood illness, is favored by re- 
search devoted to the development of schemes for as- 
signment of children to these groups, their differentiated 
observation and health care (6, 7]. 


The specialists of the Nizhegorod Scientific Research 
Institute of Pediatrics of the RF Ministry of Health 
also have proposed their own variant of a scheme for 
assignment of children in their first 6 years of life 
to risk groups, taking into account the character and 
the degree of influence of factors in the external and 
internal medium — biologic and social [3]. We are 
convinced that it is desirable to include in a second 
health group only frequently ill children, afflicted for a 
long time, without chronic diseases, because precisely 
this group of children is the most predisposed to the 
formation of chronic pathology [1]. It is recommended 
that children not assigned to the second health group 
and not having chronic pathology be classified into 
subgroups A, B, C, depending on the nature and degree 
of influence of risk factors. Such an approach will enable 
the pediatrician to take a more rational approach to the 
matter of priorities in the health care of these children 
and the implementation of the principles of primary 
preventive care of illnesses. 
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Present-Day Trends in Mortality of Russian and a simultaneous decrease in the frequency of exoge- 
Population From Accidents and Other External nous diseases (or external impact), which includes the 
Factors class of accidents and poisonings. For the economically 
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[Article by Ye. A. Tishuk, Scientific Research Institute 
of Social Hygiene, Economy and Care Health Manage- 
ment imeni N. A. Semashko, Moscow; UDC 617-001.1/ 
.3:312.2(470) (manuscript received 22 Dec 93)]} 


{(FBIS Translated Text] Relative to the system of 
organization of health care forming in our country, 
based on economic principles, the question arises of 
improvement of the final result concept. Since the 
principle of interbranch integration at the regional 
level, together with others, lies at the basis of the 
developing system, ensuring the diversity and uniting 
of the efforts of a wide range of social institutions in 
a specific territory, interest is naturally increasing in 
the organization of monitoring of health status on the 
basis of a group of demographic indices. A knowledge 
of the principal patterns of population processes and 
the special way in which they develop under specific 
regional conditions also seems to be of more than a 
little importance. Also of interest is investigation of a 
very wide range of medical-demographic parameters, in 
particular, in this case one of the classes of the cause of 
death — accidents and poisonings — was defined for 
analysis. 


In the structure of mortality of the population of the 
economically well-developed countries the factors in 
this class steadily occupy third place, following diseases 
of the circulatory system and malignant tumors, and 
serve as a specific manifestation of the increase in 
the pace of life under the particular conditions of one 
socioeconomic structure or another characteristic of a 
specific country. 

In addition, attention to mortality of the population 
from accidents and poisonings under the conditions 
prevailing in Russia is attributable to the fact that during 
recent decades this subject has not been discussed 
adequately in the national press because this class also 
includes subjects "awkward" for a stagnant period, like 
work accidents, suicide, murder and death for reasons 
associated with alcoholism. 


The evolution of mortality of the population from fac- 
tors in this class occurs within the framework of a demo- 
graphic transition, including, among others, manifesta- 
tions of a restructuring of pathology, that is, an increase 
in the percentage and frequently the level of mortal- 
ity from endogenous (or an accumulative effect) factors 


well-developed countries, having completed the demo- 
graphic transition, a state of stability of the coefficients 
of mortality from factors in this class is already charac- 
teristic, at a different level corresponding to the specific 
country, or their continuing decrease is insignificant. An 
examination of quite long, covering several decades, dy- 
namic series of mortality indices, standardized by age, 
for traumas and poisonings in the Russian population 
gives basis for stating that there is an insignificant but 
oppositely directed process sharply interrupted by the 
antialcoholism measures of 1973 and 1985, which as a 
result is leading to both a higher level of mortality from 
factors in the mentioned class in our country and to its 
more significant percentage in the overall structure of 
mortality, which was about 20 percent for males and 
5-6 percent for females, whereas in the United States 
these indices are 9-10 and 4-5 percent, in Great Britain 
4 and 3 percent, in the FRG 7-8 and 3-4 percent and in 
Poland 10 and 4 percent respectively. 


The influence of alcohol, probably like no other class 
of causes of death, is responsible for the mortality 
from accidents and poisonings, as is confirmed by 
the dynamics of the indices, especially during the 
periods before and after 1985, which only in 1992, 
unfavorable in socioeconomic respects, returned to the 
levels of the beginning of the last decade. Some 
comparisons show that in 1987, when the effectiveness 
of the antialcoholism campaign reached its apex, the 
level of mortality in Russia from unnatural factors 
approximately corresponded to that prevailing steadily 
in a number of economically well-developed countries 
— United States, FRG, Poland, Czechoslovakia, and 
others. Accordingly, the difference between the attained 
decrease in mortality and its initial levels can serve as 
an indirect confirmation of the level of the controllable 
fraction of the influence of alcohol on the formation 
of the indices of mortality in the population from 
the mentioned factors, to which also corresponds the 
dynamics of mortality in other republics of the former 
Soviet Union, despite the nonidentical initial boundaries 
existing in them. 


Our own data, obtained using materials from sociohy- 
gienic studies of mortality of the population of Kursk as 
of 1991, indicate that an alcohol content in the blood and 
other biological fivids in those who had died of unnat- 
ural causes and who had been autopsied was present in 
46.7 percent of the cases, including 50.9 percent of the 
males and 30.6 percent of the females. The distribution 
of this group by causes of death and alcohol concentra- 
tion also is of interest. 














Siberia and the Far East, especially those of them where 
the population has been formed by flows of migrants, 
and consists for the most part of individuals of working 
age. 


At the same time there are weighty proofs of determi- 
nacy of some causes of death by external agents from 
such a factor as ethnic affiliation. It is noteworthy, for 


example, that for peoples of the Finno-Ugric group there 


indices for other European countries. How- 
ever, it must be noted that with a mean Russian level 
of mortality from suicides of 30 cases per 100,000, the 
corresponding indices are 52-44 in the Russian republics 
where the bulk of the population is Finno-Ugric: Mariy- 
El, Udmurtia, Mordovia, as well as in a number of ter- 
ritories located nearby, such as in Kirovo, Ivanovo and 

Oblasts. The latter can be readily explained 
if it is recalled that the native population of these terri- 
tories and those close to them were Finno-Ugric tribes 
whose lands during the time of the two- century incor- 
poration in the Kiev state prior to 1242 were gradually 
settled by Slavs, but from the mentioned date for 300 
years were part of the Golden Horde with the superpo- 
sition thereafter of a Turkish component. 
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With the well-known participation of the alcohol factor 
in the statistics of death related to road travel accidents, 
it must be noted that in 1992 “virtually 


vehicular traffic due to the rise in cost and shortage of 
gasoline” [1]. In passing it must be noted that in the 
world literature there is confirmation of the favorable 
influence exerted on the health of the population by 
the energy crisis of 1974 due to a reduction in the 
load on the environment, which was reflected in 


medical-social problems in mortality of the population 
from accidents and poisonings. The trend to an increase 
in mortality in the territory of Russia, which is opposite 
the dynamics of the indices of the reasons for death 
in this class in a number of European countries, gives 
evidence of the unsoundness of the existing social 
mechanisms for the elimination or leveling out of both 
the negative consequences of increase in the pace of life, 
which on the whole inevitably accompanies scientific- 
technical progress, as well as the stress associated 
with living through the national crisis. In addition, the 
well-expressed effect of the antialcoholism measures, 
exerting an influence on the level and dynamics of 
mortality of the population from virtually all the factors 
making up this class, gives evidence of a number 
of problems extremely timely for many regions with 
respect to further reduction of unjustifiable losses to the 
population and especially to its component making the 
most valuable contribution to the national economy — 


persons of working age. 
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Effect of Immunomodulator Neurotropin on 
Learning of Active Avoidance Behavior in Rats 


9STAOSS9A Moscow ZHURNAL VYSSHEY NERVNOY 
DEYATELNOSTI IMENI I.P. PAVOLVA Vol 44 No 6, 
Nov-Dec 94 pp 974-979 


{Article by Ye.P. Murtazina and B.V. Zhuraviev, 
Normal Physiology Scientific Research Institute imeni 
P.K. Anokhin, Russian Academy of Medical Sciences, 
Moscow; manuscript received 9 Jul 93; 8 Sep 93; UDC 
612.821.6+615.78]} 


250 g each. Seven rats served as controls and seven 

given intraperitoneal injections of 0.2 mi of an 
Official solution of neurotropin that had been extracted 
from the inflammatory dermis of rabbits inoculated with 
Vaccinia virus. The rats were placed in a four-chamber 
labyrinth in which each chamber was equipped with 
lamp and a metal grate floor through which 
current could be fed. The lights 
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finding/exploratory movements in response to the code 
signal than the controls did. Early on during the course 
of the training process, all of the rats manifested their 


148 percent on day 6 of training to 25.8 percent, 
whereas the number of successful avoidances by the 
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neurotropin-treated rats increased from 22.3 percent on 
day 6 of training to 30.4 percent. The improvements 
in assimilation of training in the rats administered 
neurotropin was attributed to the fact that neurotropin 
activates the retrieval process and leads to stronger 
consolidation of avoidance behavior. It was further 
hypothesized that although it is an immunomodulator, 
neurotropin may be involved in those molecular-cellular 
mechanisms linked to processes of memory and retrieval 
therefrom that are common to both the nervous and 
immune systems. Figures 3; references 17: 10 Russian, 
7 Western. 


G-Protein Activators Increase Choline Receptor 
Plasticity in Helix lucorum Neurons 


957A0SS9B Moscow ZHURNAL VYSSHEY NERVNOY 
DEYATELNOSTI IMENI I.P. PAVOLVA Vol 44 No 6, 
Nov-Dec 94 pp 1070-1076 


[Article by A.V. Pivovarov, Moscow State Uni- 
versity imeni M.V. Lomonosov; manuscript re- 
ceived 29 Mar 93; after revision 19 May 93; UDC 
612.822.3+612.8.01.5] 


(FBIS Abstract) A series of experiments were performed 
on the neurons RPa3 and LPa3 of edible snails (He- 
lix lucorum) to verify the hypothesis that the G-protein 
activators 5-guanylylimidodiphosphate (Gpp(NH)p) and 
guanosine 5’-O-(3-thiotriphosphate) (GTP-7-S) increase 
choline receptor plasticity. The identified neurons were 
studied in a preparation of isolated ganglia. The pe- 
ripharyngeal nerve ring was fixed in a 1-ml flowthrough 
chamber by steel micropins. After treatment in an en- 
zyme flow (in a 2 percent solution of type 1A colla- 
genase or a 0.5 percent solution of digestase at room 
temperature for 30 or 40 min, respectively), the ganglia 
were stripped of their connective tissue membranes. A 
Ringer's solution (pH 7.5) preparation with the follow- 
ing Composition (mmol/) was fed through the chamber: 
NaCl, 100; KCI, 4; CaCl, 10; MgCL, 4; and tris-HCl, 
10. The transmembrane ion currents were measured by 
using a method of two-electrode voltage clamping on 
the membrane. The intracellular microeletrodes were 
drawn from Pyrex glass and filled with K* acetate to- 
gether with tris-HCL. The resistance of the electrodes 
ranged from 28 to 126 Mf. The technique of local 


iontophoretic application onto the soma’s outer surface 
was used. One channel of a double-barreled phoretic 


micropipette was used for iontophoretic 

withdrawal and was filled with chloride 
in distilled water. Cationic currents (735-933 nA for 
1-1.6 seconds) from ESL-2 and 302-T electrostimula- 
tors were used for iontophoresis of the acetylcholine. 
The other channel served to balance the phoretic cur- 
rents and was filled with Ringer's solution. A balancing 
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current was fed through the said channel. The pipettes’ 
resistance ranged from 20 to 36 Mf. The choline recep- 
tors’ plasticity was estimated by feeding in a series of 
rhythmic local applications of acetylcholine. The series 
included 11-13 sequential applications of acetylcholine 
by a current with a constant direction, force, and dura- 
tion. The first 10 stimulations were fed at an interval of 
50-120 seconds to reduce the amplitude of the acetyl- 
choline current. In the extinction series in an individ- 
ual neuron, the interval between stimuli was constant. 
Subsequent stimuli were applied at 10-minute intervals 
to estimate the degree and rate of restoration of the re- 
duced function. The experiment included several extinc- 
tion series, both control (before the pharmacologic ef- 
fect) and experimental. The experimental series were fed 
in 20 to 90 minutes after the Gpp(NH)p and GTP->-S 
had been introduced (in concentrations of 1 mmol/l) by 
iontophoresis (-2 nA for 10 minutes). Results were ob- 
tained for 13 neurons (six for RPa3 and seven for LPa3) 
in 13 ganglion preparations. The effects of Gpp(NH)p 
and GTP-7-S were tested in six and seven cells, respec- 
tively. Gpp(NH)p did not have a statistically significant 
singly directed effect on the amplitude of the acetyl- 
choline current; Gpp(NH)p did tend (although not in a 
Statistically significant manner) to decrease the ampli- 
tude of the acetylcholine current by 27.5 +/- 6.1 percent 
on average. It irreversibly intensified extinction of the 
acetylcholine current in four of the six cells by an aver- 
age of 18.7 +/- 2.6 percent (p < 0.005), and it intensi- 
fied extinction of the acetylcholine current of the neuron 
RPa3 by 22.2 +/- 2.9 percent (p < 0.01). GTP-+-S did 
not have a statistically significant unidirected effect on 
the amplitude of the acetylcholine current either. It did 
tend (although not statistically significantly) to reduce 
the amplitude of the acetylcholine current by 27.7 +/- 
6.4 percent on average, and it irreversibly intensified ex- 
tinction of the acetylcholine current in four of the seven 
cells by an average of 14.7 +/- 2.3 percent (p < 0.05) 
and intensified extinction of the acetylcholine current 
of the neuron LPa3 by 15.4 +/- 5.1 percent (p < 0.01). 
The G-proteins were thus shown to participate in in the 
mechanism of positive regulation of the plasticity of the 
choline receptors of the neurons RPa3 and LPa3 of ed- 
ible snails, and Gpp(NH)p and GTP-7-S, which both 
irreversibly activate the G-proteins, destroy the mono- 
tonicity of extinction of the acetylcholine current. It was 
hypothesized that the reason for this effect lies in fluctu- 
ations of the concentration of intracellular Ca” induced 
by the G-protein activators. Figures 3, tables 2; refer- 
ences 21: 8 Russian, 13 Western. 
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Method for Treatment of Chemical Burns of the 
Cornea 


9STAOSS2A Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 6, Nov-Dec 94 pp 357-359 


[Article by Prof. L.P. Cherednichenko, Assistant L.V. 
Yavieva, and Physician L.A. Semik, Department of 
Ophthalmology With Clinical Microsurgery of the Eye, 
Stavropol Medical Institute (manuscript received 28 Apr 
94)] 


(FBIS Translated Text] First aid for eye burns consists 
of rapid and sufficiently thorough removal of the sub- 
stance Causing the burn from the conjunctiva and cornea 
and of prevention of autointoxication and autosensitiza- 
tion processes. The purpose of the study was to develop 
a method for detoxication of the cornea by means of 
sorption of the substances causing the burns and the 
toxins formed in the affected tissues. The method is 
as follows: the eyeball which had received a first-third 
degree burn, after local anesthetizing with a 5 percent 
dicain solution was washed with a stream of running 
water; then silica gel (neutral pH, diameter 8 nm) was 
applied for 5-10 minutes, and the eyeball was washed 
with saline solution. If washing with silica gel lasted less 
than 5 minutes, maximal clarification was not achieved; 
if it lasted more than 10 minutes, the silica gel became 
wetter, and its sorption properties were reduced. The 
silica gel was applied once or twice a day, after which 
lyophilized blood plasma dissolved in saline solution 
was applied. Rabbits with second degree nitric acid or 
lime burns were observed for 1,3,6,15,30, and 100 days. 
The results showed the high detoxifying properties of 
silica gel. The animal tests were followed by clinical 
observation of 26 patients who came to the clinic 1 hour 
to 16 days after receiving a burn. In all cases without 
exception the cornea became clearer. Regeneration of 
the cornea epithelium took place in the first two or three 
days, although epithelization was observed in five to six 
days in patients who had previously received treatment. 
Visual acuity in all cases rose by 0.53. Two cases are 
presented by way of example. No allergic reactions were 
observed in any patients. The method is recommended 
for clinical use by ophthalmologists. References: 6 Rus- 
sian 


Comments on Use of Some Physical Quantities in 


Radiation Safety Norms, Sanitary Rules and Other 
Documents 


957A0703A Moscow GIGIYENA I SANITARIYA 
in Russian No 9, Nov-Dec pp 26-27 


[Article by P. Ye. Belensov and V. Ya. Golikov, 
Krasnodarsk Kray Committee for Environmental 
Protection and Natural Resources; Central Institute 
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for Advanced of Physicians, Moscow; UDC 
614.876:621 .039.58}+614.73}-074 (manuscript received 
7 Jul 94)) 


{FBIS Abstract] In norm-setting documents on radiation 
safety and sanitary rules the quantity of radionuclides is 
represented by their quantity Q. Admissible content is 
given in becquerels (Bq) per liter and admissible annual 
exposure in Ba/year. However, the quantity of any sub- 
stance is determined by the number N of atoms or their 
mass m. Activity does not define the number of atoms 
nor their mass, but expresses the rate of spontaneous de- 
cay of nuclei of atoms of radionuclides. It is therefore 
incorrect to represent the quantity of radionuclide by its 
activity. In order to eliminate this incorrectness in norm- 
setting documents, in addition to indicating activity it is 
necessary to cite generally accepted physical quantities 
reflecting the quantity of matter: number of atoms, their 
mass and relative content of radionuclide. In estimat- 
ing contamination of surfaces by radionuclides the re- 
sult is given in such units as Bq/km? on the assumption 
that the contamination is uniform. However, contami- 
nation may be nonuniform in area, originating from a 
point source, where the specific activity may exceed the 
mean value for the area by several orders of magnitude, 
and therefore a distorted picture of the impact of ion- 


activity is below the maximum admissible value and the 
real irradiation is substantially above the threshold level. 
Expressions are derived for correcting this misrepresen- 
tation. Application of these expressions is explained in 
an example. References: 3 Russian. 


Import of DNA Topoisomerase I] from Drosophila 


9S7TAOS80A Kiev TSITOLOGIYA I GENETIKA 
in Russian Vol 28 No 6, Nov-Dec 94 pp 27-34 


[English abstract of article by S. V. Storozhenko, E. N. 
Shisha, and Yu. Yu. Gleba, Institute of Ceilular Biology 
and Genetic Engineering, National Academy oi Science 
of Ukraine, Kiev: “Import of DNA Topoisomerase 
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9S7AOS78A Kiev MIKROBIOLOGICHNYY ZHURNAL 
in Russian Vol 56 No 6, Jul-Aug 94 pp 58-63 


(English abstract of article by V. N. Ivanov, A. N. 


Petroleum ow ted or UDC 612.3:576.8] 
(FBIS Summary] | Variations in the microorganism asso- 














sifying mineralization of organic matter in the soil and 
purifying the soil of hydrocarbons. 


International Cooperation in Protecting the Waters 
of the Dnepr Basin 

957A0601A Kiev GIDROBIOLOGISHESKIY 
ZHURNAL in Russian 

Vol 30 No 6, Nov-Dec 94 pp 3-7 


[Article by V.D. Romanenko and N.Yu. Yevtushenko, 
Hydrobiology Institute, Ukraine Academy of Natural 
Sciences, Kiev; manuscript received 29 Nov 94] 


{(FBIS Abstract] The Dnepr is Europe’s third largest 
river and encompasses a watershed with an area of 
504,000 km?. Ukraine’s industrial potential is concen- 
trated along the Dnepr, and big Byelarusian and Rus- 
sian industrial centers and power generation facilities 
are concentrated along it. The extensive agricultural ac- 
tivity and drainage operations that have been conducted 
along various portions of the Dnepr have destroyed the 
natural landscape of the Dnepr Basin. Agriculture uses 
approximately 25 km’ of the Dnepr Basin’s water an- 
nually, which is approximately 25 percent more than 
the river’s average yearly runoff. Of the Dnepr’s water, 
59 percent is used for industry, 28 percent is used for 
irrigation, 11 percent is used for drinking and house- 
hold purposes, and 2 percent is used for other purposes. 
Chemicai pollution of the Dnepr Basin’s water reser- 
voirs has been exacerbated by radioactive contamination 
as a result of the Chernobyl disaster. Approximately 40 
percent of the basin’s technogenic pollution comes from 
Russia and Byelarus, and 60 percent of its radioactive 
contaminants come from Pripyat and the upper Dnepr as 
a result of surface washoff from Russian and Byelaru- 
sian territory. In view of the transnational nature of the 
Dnepr’s runoff and in view of the fact that 17 ercent 
of the fresh water flowing into the Black Sea: from 
the Dnepr, the problem of pollution of the Dnepr Basin 
is obviously an international problem. At the initiative 
of Ukraine's president and government, a new program 
titled National Program for Ecologic Impovement of the 
Dnepr River Basin and Improvement of Drinking Wa- 
ter Quality was developed. Scientists and practitioners 
from Ukraine and from other countries as well are in- 
volved in the problem. The program's primary objective 
is to develop a system of scientifically sound organiza- 
tional, legal, economic, scientific-technical, and human- 
itarian measures to stabilize the ecological situation in 
the Dnepr Basin and improve its most critical segments. 
The first phase of the project will be the preparation of 
a national report evaluating the river from an ecosystem 
standpoint. The program plan emphasized the following 
activities: creation of a centralized database of priority 
indicators characterizing water quality and conduct of a 
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retrospective analysis; assessment of the basin’s current 
state and prediction of future water quality; and study 
of the Dnepr Basin’s ecosystem at all levels of water 
reservoir contamination and under conditions of opti- 
mization of the siting of industrial facilities throughout 
Ukraine. Canada was the first foreign country to come 
out in support of the program and directed the Interna- 
tional Center for Development of Science in Canada to 
oversee a grant supporting the Ukrainian program. One 
of the first stages in the joint Canadian-Ukrainian ef- 
fort was a joint expedition studying the current stage of 
the Dnepr Basin’s ecosystem, especially its industrially 
developed areas. During the expedition, contamination 
of surface waters by organic compounds, minerals, and 
radionuclides was monitored and the most heavily con- 
taminated tributaries and sections of the river itself were 
identified. One of the main tasks of the expedition was 
to coordinate the work being done by scientists from 
the two countries and to intercalibrate their instruments. 
The scientists collected samples of water, bottom sed- 
iments, and hydrobionts and analyzed them for their 
content of heavy metals, radionuclides, and pesticides. 
The expedition was conducted on three Ukrainian scien- 
tific research vessels, and parallel analyses of the sam- 
ples collected were performed at research facilities in 
Ukraine, Canada, and the Netherlands and in a labora- 
tory of the firm Hewlett-Packard. Figures 2. 


Comparative Evaluation of Biologic and Chemical 
Tests for the Presence of Heavy Metal Ions and 
Radionuclides in Water 


957A0601B Kiev GIDROBIOLOGISHESKIY 
ZHURNAL in Russian 
Vol 30 No 6, Nov-Dec 94 pp 70-75 


[Article by Ye.P. Buraviev, P.Ye. Strizhak, N.N. 
Smirnova, and L.A. Sirenko, Hydrobiology Insti- 
tute, Ukraine Academy of Natural Sciences, Physical 
Chemistry Institute, Ukraine Academy of Natural 
Sciences, and Ukraine Department, World Labora- 
tory, Kiev; manuscript received 22 Feb 93; UDC 
574.5.08+541.128.7] 


(FBIS Abstract] Biological and chemical tests for the 
presence of heavy metal ions and radionuclides were 
compared. First, the effects of metal ions on a repre- 
sentative biological test system (a test system based on 
measuring the rate at which cytoplasm moves in the 
cells of tape grass, i.e., Vallisneria) and on a chemical 
test system (based on the Belousov-Zhabotinskiy self- 
oscillation reaction under transient chaotic conditions) 
were compared. An analysis of the relationships char- 
acterizing the rate of change in the motion of Vallis- 
neria cytoplasm as a function of the concentration of 
Ag, Zn, Ce, Ti, '"Cs, and “Sr ions in water revealed 
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that nearly all of the metals (in the range of concen- 
trations studied) resulted in total suppression of the test 
function. In the case of Zn and Ce ions, a zone of stim- 
ulation of the test function was absent throughout the 
entire range of concentrations studied. An insignificant 
stimulation zone was noted in the case of thallium ions; 
however, the rate at which the chloroplasts moved un- 
der thallium’s effect only increased by 20 percent in the 
stimulation stage. Silver ions were found to have a dis- 
tinct stimulating effect: At Ag ion concentrations of 10“ 
mol/l, the chloroplast’s rate of movement increased by 
45 percent. One characteristic feature of the behavior 
of the tape grass in the presence of the metals stud- 
ied (as opposed to their reaction to 3d-transition metals, 
which have a milder physiologic effect) was that, with 
the exception of '°’Cs, they result in total suppression 
of the test function when present in concentrations of 
10° Bq/ml. Suppression of the biological test function 
under the effect of zinc, cerium, and thallium ions oc- 
curred when their concentration changed by four or five 
orders of magnitude. The tape grass’ reaction to silver 
was very different. Virtually complete suppression of 
the test function was observed when the concentration 
of silver ions changed by only one-half an order of mag- 
nitude. In the presence of '"Cs, there was virtually no 
stimulation of the tape grass, whereas when “Sr was 
present, the rate at which the chloroplast moved in the 
stimulation zone increased by 70 percent. The results of 
parallel experiments studying the response of the afore- 
said chemical test system (as evidenced by the greatest 
Lyapunov index) to stable and unstable elements es- 
tablished that the biological and chemical test systems 
manifest analogous responses to the effect of ions of 
stable (silver, thallium, and cerium) elements and to the 
unstable radioactive cesium 137. The fact that Ag, Ce, 
Zn, Til, and Sr ions have a much stronger effect on 
the biological test system (tape grass) than 3d-transition 
metals do was said to be indicative of their more pro- 
nounced degrading effect on hydrobionts. It was con- 
Cluded that bu.h types of test systems may be used for 
quick determination of the range of concentrations of 
the possible effect of different ingredients on the man- 
ifesi tion of the biologic activity of different parts of 
water ecosystems. Figures 3; references 8 (Russian). 
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Use of the "Coefficient of Deposition" in the 
Quantitative Estimation of Migration of 
Radionuclides Bound With Hydrobionts 
9S7A0GOIC Kiev GIDROBIOLOGISHESKIY 
ZHURNAL in Russian 

Vol 30 No 6, Nov-Dec 94 pp 76-82 


by LV. Pankov, Hydrobiology Institute, 
Ukraine Academy of Natural Sciences; 
received 27 Jan 93; UDC 5$77.34:574.5] 


(FBIS Abstract] The distribution of 13 short-lived (**Nb, 
Nb + %Zr, 1, “La, Ba, Pr) and long-lived (Sr, 
Ru + Rh, Ru + Rh, Cs, "Cs, “Ce, and 
Ce) radionuclides between the hard and soft tissues 
of mollusks (Dreissena bugensis, Unio pictorum, Unio 
tumidus, and Anodonta sp. sv.) collected from the wa- 
ters of the Dnepr between 1986 and 1990 after the 1986 
Chernoby! disaster was analyzed. The analysis results 
were used as basis for developing a “coefficient of de- 
position” to be used in calculating the migration of ra- 
dionuclides when hydrobionts are involved. Sr, Cs, 
and '"Cs were isolated from the tissue samples by radio- 
chemical methods, and the reactivity of the end prod- 
uct was measured on a UMF-1500m with an SBT-13 
end-window counter. A gamma-spectrometry unit con- 
sisting of Vektor input units, an AIl-4096 amplitude an- 
alyzer, and a DGDK-40 detector was also used. Mea- 
surements of samples from at least five to 20 animals 
were used to calculate the contribution of individual tis- 
sues to the specific radioactivity of the organism as a 
whole, and the mollusks’ soft tissues and sheils were 
analyzed separately. The deviation (+/-) of the values 
of the analysis parameters from the means for the shells 
and soft tissues as a whole did not exceed 20 percent. 
The analysis demonstrated that the process of the ra- 
dionuclides’ distribution throughout the mollusks’ soft 
and hard tissues is a dynamic process that depends on 
the time elapsed after penetration of the radionuclides 
into the water. On 31 May 1986, which was shortly 
after the radionuclides had penetrated the water ecosys- 
tem, most of the radioisotopes were localized in the 
shells, and the radionuclides in the animals shell’s ac- 
counted for nearly 100 percent of their bodily radioac- 
tivity. Approximately 60 percent of the ‘La and ‘Ba 
in the mollusks’ bodies was in their shells. "I was the 
only one of the radionuclides that accumulated in the 
mollusks’ soft tissues more than in their shells. By the 
end of July 1986, however, the radioactive materials be- 
gan moving into the mollusks’ soft tissues so that the 
percentages of Sr, *Nb + Zr, and “Pr in the soft 
tissues amounted to 80, 51, and nearly 100 percent, re- 
spectively. In the first two months after the Chernobyl 
accident, the following patterns emerged: 1) more than 
50 percent of the "'l, “La, and Ba in the mollusks’ 
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bodies was in their soft tissues; 2) more than 75 percent 
of the “Pr, "Ce, Ce, and radioisotopes of ruthenium 
plus rhodium in the mollusks’s bodies was present in 
their shells; and 3) nearly 100 percent of the *Nb, Cs, 
'"Cs, "Nb + “Zr, and “Sr present in the mollusks was 
located in their shell. By the end of the study, however, 
the situation had changed radically and was character- 
ized by the following patterns: 1) between 75 and 100 
percent of the “Nb, I, La, Ba, ™Cs, and '"Cs 
in the mollusks was in their soft tissues; 2) more than 
50 percent of the radioisotope "Nb + Zr in the mol- 
lusks was in their shells; and 3) nearly 100 percent of the 
*§r, radioisotopes of ruthenium plus rhodium, and '“Ce 
in the mollusks was localized in their shells. The pa- 
rameters of the proposed “coefficient of deposition” for 
the 13 short- and long-lived radionuclides analyzed and 
the mathematical formula for determining the amounts 
of radioactive elements deposited on the river bottom 
when the mollusks die make it possible to analyze one 
of the routes by which radionuclides migrate into water 
ecosystems at different; (nts after an accident involv- 
ing the release of radioa . ve materials. Tables 7; refer- 
ences 3: 2 Russian, | Western. 


Destruction of Dibutyl Phthalate and 
Di-(2-Ethythexyl) Phthalate by Rhodococcus 
Erythropolis 

957A0S98A Minsk DOKLADY AKADEMII NAUK 
BELARUSI in Russian 

Vol 38 No 6, Nov-Dec 94 pp 64-66 


[Article by Z. M. Aleshchenkova, S. V. Baykova and 
A. S. Samsonova, Microbiology Institute, Belarus Acad- 
emy of Sciences; UDC 579.222:547.53) (manuscript re- 
ceived 13 Jul 93) 


(FBIS Abstract] The increase in the production of plas- 
ticizers based on o-phthalic acid and their widespread 
propagation in the environment is Causing serious pol- 
lution problems. This problem is examined with respect 
to dibutyl phthalate (DBP) and di-(2-ethylhexyl) phtha- 
late (DEHP), detected in the Mississippi in a quantity 
0.2-10 pfiter and in the North Atlantic 80 and 90 ng/ 
liter. Both constitute a serious danger for man due to 
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“It must be said that Zaire is a real reserve of especially 
dangerous infections. The country intersects the trans- 
African ‘Kinshasa Highway’ and outbreaks of the most 
severe viral illnesses have been noted near this road. 
Roadside prostitution has become such a breeding- 
ground for AIDS that the highway has gotten a second 
name, the “Highway of Death.” 

“In our dynamic integrated world, borders and oceans 
have ceased to be an obstacle for the spread of diseases. 
Thus, we must study all known and newly discovered 
especially dangerous infections, and that is the purpose 
of our center. 

“As a scientific object the Ebola virus is very interesting, 
it has an unusual structure. Naturally, in addition to 
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The center has the country’s only forty-bed isolation 
victims of especially dangerous infections. 
it came i 


cially dangerous infections. The country has five anti- 
plague institutes, but not one of them has sufficiently 
equipped hospitals. If you recall, last year there was 
an outbreak of plague in India. A quarantine was an- 
nounced, all flights in and out of India were cancelled. 
But it turned out that a group of Indian students sneaked 
into Russia through Tashkent and through relays entered 


gave everyone a “vacation” together in the isolation unit 
while we verified teu times over that the girl had ordi- 
nary pneumonia. There a mistake was made, but where 
is the guarantee that some charter flight without sanitary 
guards won't bring us some little gift form Zaire? We 
have no such guarantee, and the sanitary condition of 
cities is only worsening. Refugees, bums, drug addicts 
live and die at train statiors of unknown causes. 


At the virology center, the reassuring map of AIDS, 
which does not show its spread, is considered a pure 
product of administrative imagination. No one is ex- 
amining risk groups. Recently the center examined and 
treated people diagnosed with hepatitis that were col- 
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